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TRXAZINB KIH^SE INHIBITORS 

5 

This application claims priority benefit under Title 35 USC § 119(e) of United 
States Provisional Application Nos. 60/158,176 filed October 7, 1999, 60/166,978 filed 
10 November 23, 1999, 60/170^78 filed December 13, 1999, 60/183,263 filed February 
17,2000,60/215,576 filed June 30, 2000, and 60/219,801 filed July 20, 2000, and 
entitled Kinase Inhibitors^ the entire contents of each which are incorporated herein by 
reference. 

15 

Background of the tovention 

The invention relates to inhibitors of enzymes that catalyze phosphoryl transfer 
and/or ttiat bind ATP/GTP nucleotides, compositions conq)rising the inhibitors, and 

20 methods of using the inhibitors and inhibitor compositions. The inhibitors and 
compositions comprising them are useful for treating or modulating disease in which 
phosphoryl transferases, including kinases, may be involved, symptoms of such disease, 
or the effect of other physiological events mediated by phosphoryl transferases, including 
kinases. The invention also provides for mettiods of making the inhibitor compounds and 

25 methods for treating diseases in which one or more phosphoryl transferase, including 
kinase, activities is involved. 

Phosphoryl transferases are a large family of enzymes that transfer phosphorous- 
containing groups fi'om one substrate to another. By the conventions set forth by the 
Nomenclature Committee of the International Union of Biochemistry and Molecular 

30 Biology (lUBMB) enzymes of this type have Enzyme Commission (EC) numbers starting 
with 2.7.-.- (See, Bairoch A.,The ENZYME database in Nucleic Acids Re.s 28:304- 
305(2000)). Kinases are a class of enzymes that function in the catalysis of phosphoryl 
transfer. The protein kinases constitute the largest subfamily of structurally related 
phosphoryl transerfases and are responsible for the control of a wide variety of signal 

35 transduction processes within the cell. (See, Hardie, G. and Hanks, S. (1995) The Protein 
Kinase Facts Book, I and 11, Academic Press, San Diego, CA). Protein kinases are 
thought to have evolved fix>m a conmion ancestral gene due to the conservation of their 
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Structure and catalytic function. Almost all kinases contain a similar 2S0-300 amino acid 
catalytic domain. The protein kinases may be categorized into families by the substrates 
they phosphoiylate (e.g., protein-tyrosine, protein-serine/tfareonine, histidine, etc.). 
Protein kinase sequence motifs have been identified that generally correspond to each of 
5 these kinase families (See, for example. Hanks, S.IC, Hunter, T., FASEB /, 9:576-596 
(1995); Knighton et al., Science, 253:407-414 (1991); Hiles et al.. Cell, 70:419-429 
(1992); Kunz et al.. Cell, 73:585-596 (1993); Garcia-Bustos et al., EAfBO 13:2352- 
2361 (1994)). Lipid kinases (e.g. PDK) constitute a separate group of kinases with 
stractural similarity to protein kinases. 

10 Since the X-ray structure of the catalytic subunit of cAMP-dependent protein 

kinase (cAPK) was elucidated, approximately two dozen additional protein kinase 
stmctures and one lipid kinase structure have been solved as either ^o enzymes or binary 
and ternary complexes (with ATP, ATP analogs, metal ions, ADP, ATP competitive 
inhibitors in the absence or presence of pq>tide substrate or pq>tide inhibitors). These 

15 proteins share structurally conserved catalytic domains (kinase domains) comprising two 
lobes that can be further subdivided into twelve subdomains. The N-temiinal poition 
forms the small lobe (including subdomains I-IV) whose architecture is composed of an 
antiparallel five-strand p-sheet and one a-helix, while the lower C-tenninal domain forms 
another lobe (including subdomains VIA - XT) containing mostly a-helical architecture. 

20 Subdomain V spans the two lobes. The N-terminal domain is thou^t to participate in 
orienting the nucleotide (or oiher binding entity), while the C-terminal domain is thought 
to be responsible for binding peptide substrate and initiating phosphotransfer to the 
hydroxyl group of a serine, threonine, or tyrosine residue. 

The N- and C-terminal domains are connected through a single peptide strand, to 

25 which the adenine moiety of ATP and/or GTP binds via an eleven membered hydrogen 
bond cycle, involving the Nl and the N6 amino group, and the backbone carbonyl and 
NH functions of two nonconsecutive residues. This linker acts as a hinge about which the 
domains can rotate with respect to each other without disruption of the secondary 
architecture of the kinase. Several torsion angle changes in the linker backbone allow this 

30 movement to occur. The libose group of ATP is anchored to the enzyme via hydrogen 
bonds with residues within the ribose-binding pocket The triphosphate group is held in 
position via various polar interactions with several variable residues fiom the glycine rich 
loop, the conserved DFG motif and the catalytic loop. 
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The "kinase domain" s^pears in a number of polypeptides which serve a variety of 
functions. Such polypeptides include, for example, transmembrane receptors, intracellular 
recq>tor associated polypeptides, cytoplasmic located polypeptides, nuclear located 
polypeptides and subcellular located polypeptides. The activity of protein kinases can be 
5 regulated by a variety of mechanisms. It m\ist be noted, however, that an individual 
protein kinase may be regulated by more than one mechanism. These mechanisms 
include, for example, autophosphorylation, transphosphorylation by other kinases, 
protein-protein interactions, protein-lipid interactions, protein-polynucleotide interactions, 
ligand binding, and post-translational modification. 

10 Protein and lipid kinases regulate many different cell processes including, but not 

limited to, proliferation, growth, differentiation, metaboUsm, cell cycle events, apoptosis, 
motility, transcription, translation and other signaling processes, by adding phosphate 
groups to targets such as proteins or lipids. Phosphorylation events catalyzed by kinases 
act as molecular on/off switches that can modulate or regulate the biological function of 

15 the target protein. Phosphorylation of target proteins occurs in response to a variety of 
extracellular signals O^ormones, neurotransmitters, growth and differentiation fectors, 
etc.), cell cycle events, environmental or nutritional stresses, etc. Protein and lipid kinases 
can function in signaling pathways to activate or inactivate, or modulate the activity of 
(either directly or indirectly) the targets. . These targets may include, for example, 

20 metabolic enzymes, regulatory proteins, receptors, cytoskeletal proteins, ion channels or 
pumps, or transcription fiictors. Uncontrolled signaling due to defective control of protein 
phosphorylation has been implicated in a number of diseases and disease conditions, 
including, for example, inflammation, cancer, allergy/asthma, disease and conditions of 
the immune system, disease and conditions of flie central nervous system (CNS), 

25 cardiovascular disease, dermatology, and angiogenesis. 

Initial interest in protein kinases as pharmacological targets was stimulated by the 
findings that many viral oncogenes encode structurally modified cellular protein kinases 
with constitutive enzyme activity. These findings pointed to the potential involvement of 
oncogene related protein kinases in human proliferative disorders. Subsequratly, 

30 deregulated protein kinase activity, resulting from a variety of more subtle mechanisms, 
has been implicated in the pathophysiology of a number of important human disorders 
including, for example, cancer; CNS conditions, and immunologically related diseases. 
The development of selective protein kinase inhibitors that can block the disease 
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pathologies and/or symptoms resulting from aberrant protein kinase activity has therefore 
generated much interest 

Summary of the Invention 
5 The invention relates to compounds of the formula: 




wherein, 

EachR^ and is independentty R^ R^ NHR^ NHR^; NHR^ NrV; 

10 NrV; SR^; SR^; Sr\ OR^ OR^ OR^; C(0)R^ heteiocyclyl optionally substituted with 
1-4 indq>endent R^ on each ring; or Cl-ClO alkyl substituted with 1-4 independent R'^; 

Each R^ is indq)endently aryl; phenyl optionally substituted with 1-S 
independent R^ on each ring; or heteroaryl optionally substituted with 1-4 independent R^ 
on each ring; and the remaining groups are as defined herein. The invention also relates to 

15 compositions comprising these compounds, methods of making these compounds, 
methods of inhibiting enzyme activity, particularly kinase activity, through use of these 
compounds, and methods of treating disease or disease symptoms in a mammal, 
particularly where modulation of enzyme activity, and more particularly kinase activity, 
can affect disease outcome. 

20 

Detailed Description of the Invention 

The invention provides compounds useful in inhibiting kinase activity and 
inhibiting kinases or other polypeptides having sequences or subsequences homologous to 
kinase sequences or subsequences. In one embodimoit, the inhibitory compound has the 
25 formula: 
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wherein, 

EachR^ andR^ is independentty R^; R®; NHR^; NHR^ NHR^ NrV; 
NrV; SR^ SR^; SR^ OR^; OR^; OR^ C(0)R^ heterocyclyl optionally substituted with 
1-4 independent R on each ring; or Cl-ClO alkyl substituted with 1-4 independent R ; 
5 Each R^ is independently aryl; phenyl optionally substituted with 1*5 

d 4 

independent R on each ring; or heteroaryl optionally substituted with 1-4 independent R 
on each ring; 

Each n is independently 1 or 2; 
Each m is independently 0, 1, 2, 3, or 4; 
10 Each R"* is independently selected j&om H, Cl-ClO alkyl; C2-C10 alkenyl; 

C2-C10 alkynyl; C3-C10 cycloalkyl; C4-C10 cycloalkenyl; aryl; R*; halo; haloalkyl; 
CFs; SR^ OR^ OC(0)R^ NrV; NrV; NR^'^ COOR^ NO2; CN; C(0)R^; 
C(0)C(0)R^ C(0)NrV; S(0)nR^^ S(0)J^V; NR^C(0)NrV; NR^C(0)C(0)R^ 
NR^C(0)R^ NR^(C00R^); NR^C(0)R^ NR^S(0)nNRV; NR^S(0)„R^ NR^S(0)nR^ 
15 NR^C(0)C(0)NrV; NR^C(0)C(0)NrV; OC(0)NrV; OS(0)„NrV; 
NR^S(0)nOR^; P(OKOR^)2; Cl-CIO alkyl substituted with 1-3 independent aryl, R^ or 
R*; or C2-C10 alkenyl substituted with 1-3 independent aryl, R^ or R*; 

Each R^ is independently H; Cl-ClO alkyl; C2-C10 alkenyl; C2-C10 
alkynyl; C3-C10 cycloalkyl; C4-C10 cycloalkenyl; aryl; R^ haloalkyl; Cl-ClO alkyl 
20 substituted with 1-3 independent aryl, R^ or R^ groups; C3-C10 cycloalkyl substituted 

with 1-3 indqiendent aryl, R^ or r' groups; or C2-C10 alkenyl substituted with 1-3 
7 9 

indq>endent aryl, R or R ; 

Each R^ is independentiy C(0)R^ COOR^ C(0)NrV, C(N R^) NR^R^. 

or S(0)„r'; 

25 Each R*^ is independently halo, CF3, SR^^ OR^^ OC(0)R^^ NR^V^ 

NR^V, NR"r", COOR*^ NO2. CN, C(0)R^^ OC(0)NR^V^ C(0)NR"V, 
N(R*^C(0)R^^ N(R^^ (COOR'^ S(0)„NR>^'^; NR*^S(0)„NR^ NR^^S(0)oR^^ 
orP(0)(OR^)2; 
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Each R is independently a 3-8 membered monocyclic, 7-12 membered 
bicyclic, or 11-14 membered tricyclic ring system comprising 1-3 hetoioatoms if 
monocyclic, 1-6 heteroatoms if bicyclic, or 1-9 heteroatoms if tricyclic, said heteroatoms 
independently selected from O, N, or S, which may be saturated or unsaturated, and 

5 wherein 0, 1, 2, 3 or 4 atoms of each ring may be substituted by a substituent 
independenUy selected fiom Cl-ClO aDcyl; C2-C10 alkenyl; C2-C10 alkynyl; C3-C10 
cycloalkyl; C4-C10 cycloalkenyl; aryl; r'; halo; sulfur, oxygen; C^y, SR^; OR^; 
OC(0)R^ NrV; NR^*; NrV; COOR^ NO2; CN; C(0)R^ C(0)NR'r^ 
S(Oy^V; NR^C(0)NR^^ NR*C(0)r'; NR^S(0)„NrV; NR^S(0)„r'; Cl-ClO 

10 alkyl substituted with 1-3 independent r', r' or aiyl; or C2-C10 alkenyl substituted with 
1-3 independent R^, r' or aryl; 

Each r' is indqiendently a 3-8 membered monocyclic, 7-12 membered 
bicyclic, or 11-14 membered tricyclic ring system comprising 1-3 heteroatoms if 
monocyclic, 1-6 heteroatoms if bicyclic, or 1-9 heteroatoms if tricyclic, said h^eroatoms 

IS indq>endently selected from O, N, or S, whidi may be saturated or unsaturated, and 
wherein 0, 1, 2 or 3 atoms of each ring may be substituted by a subsdtuent indq)endently 
selected fiom Cl-ClO alkyl; C2-C10 alkenyl; C2-C10 alkynyl; C3-C10 cycloalkyl; C4- 
ClO cycloalkenyl; halo; sulfur, oxygen; CF3; haloalkyl; Sr'°; Or'°; NR'^r'^ NR*°r"; 
NR' 'r' ' ; COOr"'; NO2; CN; C(0)R*"; S(0)„r'^ S(0)„NR* V®; or C(0)NR' V"; 

20 Each r'*^ is independently H; Cl-ClO alkyl; C2-C10 alkenyl; C2-C10 

alkynyl; C3-C10 cycloalk^; C4-C10 cycloalkenyl; haloalkyl; Cl-ClO alkyl (q>tionally 
substituted widi 1-3 mdqiendent Cl-ClO all^l, C2-C10 alkenyl, C2-C10 allgmyl, C3- 
ClO cycloalkyl, C4-C10 cycloalkenyl, halo, CF3, Or", SR'^ NR'^'^ COOR", NO2, 
CN, C(0)R'^ C(0)NR'^'^ NR'^C(0)R'^ N(r'^(COOr'^, S(0)„NR'V^ or 

25 OC(0)r'^; or phenyl optionally substittited with 1-3 independent Cl-ClO alkyl, C2-C10 
alkoijd, C2-C10 alkynyl, C3-C10 cycloalkjd, C4-C10 cycloalkenyl, halo, CFj, OR'^ 
SR'^ NR'V^ COOR'^ NO2, CN, C(0)R'^ C(Gm.V, NR"C(0)R'^ 
N(r'^(COOR'\ S(Oy«l'^", or OC(0)r'^ 

Each r" is independently C(0)R'° COOr"*, C(0)NR'**r"' or S(0)„r'"; 

30 Each r'^ is indepaidently H; Cl-ClO alkyl; C2-C10 alkenyl; C2-C10 

alkynyl; C3-C10 cycloalkyl; C4-C10 cycloalkenyl; Cl-ClO alkyl substituted with 1-3 
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indcfiendent C2-C10 alkenyl, C2-C10 all^yl, C3-C10 cycloalkyU C4-C10 cycloaltenyl, 
halo, CF3, or", Sr", NR"R'^ COOR'^ NO2, CN. C(0)r'\ C(0)NR'^'\ 
NR'■'C(0)R'^ or OC(0)r'^; or phenyl optionally substituted with 1-3 independent Cl- 
ClO alkyl, C2-C10 alkenyl, C2-C10 alkynyl, C3-C10 cycloalkyl, C4-C10 cycloalkenyl, 
5 halo, CF3, or", Sr", Nr"r", COOr", NO2, CN, C(0)r", C(0)NR"r". 
NR"C(0)r". or OC(0)r"; 

Each r" is independoitly H; Cl-ClO alkyl; C2-CI0 alkenyl; C2-C10 
alkynyl; C3-C10 cycloalkyl; C4-C10 cycloalkenyl; Cl-ClO alkyl optionally substituted 
with halo, CF3, OR**, SR'^ NR'V^ COOr'*, NO2, CN; or phenyl optionally 
10 substituted with halo, CF3. Or''*, SR'^ NR' V*. COOR'*. NO2, CN; 

Each r'^ is indq>endaitly H; Cl-ClO alkyl; C3-C10 cycloalkyl or phenyl; 

Each r'* is indepaidently H; CF3; CN; COOR^ or Cl-ClO alkyl 
substituted with 1-3 indq)aident OR^ SR*, or NR^^ 

Each r'* is indepraidently H, Cl-ClO alkyl; C2-C10 alkenyl; C2-C10 
15 alkynyl; C3-C10 cycloalkyl; C4-C10 cycloalkenyl; aiyl; R^; halo; haloaUcyl; GF3; 
COOR^ C(OJR^ C(0)C(0)r'; C(0)NrV; S(Oyi* S(0)J^V; Cl-ClO alkyl 

7 8 

substituted with 1-3 indq)radent aiyl, R , R , or phenyl optionally substituted with 

23 

substituted with 1-4 independent R ; or C2-C10 alkenyl substituted with 1-3 

7 8 

independent aryl, R or R ; 
20 Each R^^ is indqiendently NrV^ OR^ SR^; or halo; 

Each R^^ is independently Cl-ClO alkyl; C2-C10 alkenyl; C2-C10 
alkynyl; C3-C10 cycloalkyl; C4-C10 cycloalkenyl; aryl; R^; halo; haloalkyl; CF3; 
COOR^ C(0)R^ C(0)C(0)R^ C(0)NrV; S(0)„R^' S(0)„NR^R^ Cl-ClO alkyl 
substituted with 1-3 independent aryl, R^ or R^; or C2-C10 alkenyl substituted with 1-3 

7 8 

25 independrat aryl, R or R ; 

Each R^^ is independentty H or C1-C6 alkyl; 
Each R^^ is independently NR^^**; OR^ SR^; or halo; 
Each R^' is independently t-butyl, 4-carboxyphenyl, 4- 
carbomethoxyphenyl, or fiiryl substituted with 1-4 independent R"^; 
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Each R is independently C2-C9 alkyl substituted with 1-2 indepoidant 

7 8 

aryl, R , or R ; 

Each r" is independently selected fiom H, Cl-ClO allgrl; C2-C10 
alkenyl; C2-C10 alkynyl; C3-C10 cycloalkyl; C4-C10 cycloalkenyl; aryl; r'; halo; 
5 haloalkyl; CF3; SR^ Or'; OC(0)r'; NR^^ NR^*; COOR^ NO2; CN; C(0)R^ 
C(0)C(0)R^ C(0)NR'r^ S(0)„R*' S(0)„NrV; NR^C(0)NrV; NR'c(0)C(0)R^ 
NR^C(0)R^ NR'(C00R^); NR*C(0)R*; NR^S(0)„NR'r^ NR^S(0)„R^ NR^S(0),^'; 
NR'C(0)C(0)NrV; NR'C(0)C(0)NrV; 0C(0)NR^R^ OS(0)ftNRV; 
NR^S(0)„OR^; P(0)(OR^; Cl-ClO alkyl substituted with 1-3 independent aryl, R^ or 
10 R^ or C2-C10 alkenyl substituted with 1-3 indq>aident aryl, R^ or R^; 

Each R^ is independently selected from Cl-ClO alkyl; C2-C10 alkenyl; 

C2-C10 all^yl; C3-C10 cycloalkyl; C4-C10 cycloalkenyl; aryl; R^; halo; sulfur, oxygei^ 

CF3; SR^ OR^ OC(0)R^ NrV; NrV^; NrV; COOR^ NO2; CN; C(0)R^ 

C(0)NrV; S(0)„NRV; NR'C(0)NrV; NR^C(0)R^ NR*S(0)nNRV; 

15 NR^S(0)„r'; Cl-ClO alkyl substituted with 1-3 independent R^ r' or aryl; or C2-C10 

7 9 

alkenyl substituted with 1-3 independent R , R or aryl; 

Each X is independently O or S; 

Each V, W, Y, and Z is indq)endendy N or CR'*; 

Each haloall^l is independenfly a Cl-ClO alkyl substituted with one or 
20 more halo^ atoms, selected from F, CI, Br, or I, whorein the number of halogen atoms 
may not exceed Ihat numbor that results in a peihaloalkyl groiq>; 

Each aryl is indepoidaitiy a 6-caibon monocyclic, 10-carbon bicyclic or 
14-carfoon tricychc aromatic ring Systran optionally substituted with 1-3 indqioidait Cl- 
ClO alkyl; C2-C10 alkenyl; C2-C10 alkynyl; C3-C10 cycloalkyl; C4-C10 cycloalkenyl; 
25 R'; halo; haloalkyl; CFj; 0R'°; SR'°; NR"*R'"; NR"*R"; COOR'"; NO2; CN; C(0)R"*; 
C(0)C(0)R'"; C(0)NR'°R'°; N(R'®)C(0)NR'"r'°= N(r'")C(0)R''*; N(R**^S(0)nR'®; 
N(R'°KC00R'°); NR'''C(0)C(0)R'"; NR"*C(0)r'; NR'**S(0)„NR'^'*'; m.^\0)JSi^; 
NR'^C(0)C(0)NR'^'^ S(0)Jl"*; S(0)jgR"^'°; 0C(0)R'°; Cl-ClO alkyl substituted 
with 1-3 independent R'. halo, CF3, OR*", SR'". 0C(0)R"', NR"r", NR*®R"*, NR' V, 
30 C00R'°, NO2, CN, C(0)R'°, OC(0)NR'«r'», C(0)NR'V", N(R'°)C(0)R'", N(R'°) 

8 
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(COOR'^, S(0)jm%'®; r"^; or C2-C10 alkenyl substituted with 1-3 independent R^ 
halo, CF3, OR^^ SR^^ OC(0)R^', NR"r", NR^*^^^ NR*^". COOR^^ NO2, CN, 
C(0)R'^, 0C(0)NR^^»^ C(0)NR^^'^ N(R'^C(0)R*^ N(R'^ (COOR^^ 
S(0)„NR^^^^; 

5 Each heterocyclyl is independently a 3-8 membered nonaromatic 

monocyclic, 8-12 membered nonaromatic bicyclic, or 11-14 membered nonaromatic 
tricyclic, ring system comprising 1-4 heteroatoms if monocyclic, 1-8 heteroatoms if 
bicyclic, or 1-10 heteroatoms if tricyclic, said heteroatoms independently selected fiom 
0,N,orS;and 

10 Each heteroaryl is independently a S-8 membered aromatic monocyclic, 8- 

12 membered aromatic bicyclic, or 1 1-14 membered aromatic tricyclic ring system 
comprising 1-4 heteroatoms if monocyclic, 1-8 heteroatoms if bicyclic, or 1-10 
heteroatoms if tricyclic, said heteroatoms independently selected fiom O, N, or S. 
Unless stated otherwise, the groups refmnced in the formulae described herein have tfie 
15 definitions as delineated above. 

In one embodiment, the compound is that of any of the formulae herein wherein. 

Each R^ and R^ is independently R^; NHR^; NHR^; or NHR^; 
In one embodiment, the compound is that of any of the formulae herein wherein, 
r' is independently R^; and 
20 R is independently NHR . 

In one embodiment, the compound is that of any of the formulae herein wherein, 
R^ is independently heteroaryl optionally substituted with 1-4 independent 
R^ on each ring (and alternatively, wherein at least one R^ is not H); and 
R^ is independently NHR^ 
25 In one embodiment, the compound is that of any of the formulae herein wherein, 

1 4 

R is independently phenyl optionally substituted with 1-S mdependent R 
ring (and alternatively, wherein at least one R^ is not H); and 
R^ is independently NHR^ 
In one embodiment, the compound is that of any of the formulae herein wherein, 
30 R^ is mdependcntly aryl; and 

R^ is independently NHR^ 
In one embodiment, the compound is that of any of the formulae herein whmin. 
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R is not phenyl^ 4-bioinophCTyl or 2-hydioxypheiiyL 
In one embodiment, the compound is that of any of the formulae herein wherein, 

1 2 3 

Each R and R is independently NHR . Alternatively, another 

I 2 3 

embodiment of this embodiment is that wherein in R and R , both R groups may not 
simultaneously be phenyl, 4-chlorophenyl, 3-aminophenyl, 4-aminophenyl, 4- 
nitrophenyl, 2-methylphenyl, thiazolyl, pyridyl, or 3-methylphenyl; or may not 
simultaneously be 4-nitrophenyl and 3-nitrophenyl, or 4-aminophmyl and 3- 
aminophenyl, or phen^ and 3-nitrophrayl; or may not simultaneously be 4-cyanophenyl 
and any one of the following: 2,4,6-trimetfiylphenyl, 2,6-dibromo-4-methylphenyl, 2,6- 
dimethyl-4*bromophenyl, 2,6-dibromo-4-isopropylphenyl, 2,-6-dimethyl-4-t-butylphenyl, 
or 2,6-dimetfayl-4-cyanophenyl. 

In one onbodiment, tiie compound is that of any of the formulae herein wherein, 

12 3 3 

Each R and R is ind^oidently NHR , wherein each R may not be 4- 

cyanophenyL 

In one embodiment, the compound is that of any of the formulae herein whwein, 

12 3 3 

Each R and R is independently NHR , wherein each R may not be 
phenyl, pyiidinyl, pyrimidinyl, pyrazinyl, thiazolyl, or pyridazinyl, either substituted or 
unsubstituted by additional substituents. 

In one OTibodiment, tiie compound is that of any of the fonnulae herein wherein, 

R^ is independently NHR^; and 

R^ is independentiy NHR^. 

1 2 

Alternatively, another embodiment of this embodiment is that wherein in R and R , both 
R^ and R^ groups may not simultaneously be phenyl, 4-chIorophenyl, 3-aminophenyl, 4- 
aminophenyl, 4-nitrophenyl, 2-methylphmyl, thiazol-2-yl, pyrid-2-yl, or 3-metfaylphaiyl; 
or may not simultaneously be 4-nitrophenyl and 3-nitn>phenyl, or 4-aminophenyl and 3- 
aminophenyl, or phenyl and 3-nitrophenyl; or may not simultaneously be 4-cyanophenyl 
and any one of the following: 2,4,6-trimethylphaiyl, 2,6-dibromo-4-mefhylphenyl, 2,6- 
dimethyl-4-bromophenyl, 2,6-dibromo-4-isopropyIphenyl, 2,-6-dimetiiyl-4-t-buty]phenyl, 
or 2,6-dimethyl-4-cyanophenyl; or may not simultaneously be. 
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In one embodiment, the compound is that of any of the fonnulae herein wherein, 
is independently NEiR^; and 

2 3 

R is independently NHR . 
In another embodiment, the compound is that of any of the formulae herein having 
the formula: 




wherein, R andR are as defined above. 

In another embodiment, the compound is ttiat of any of the fonnulae herem having 
the formula: 
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4 S 

wherein, R andR are as defined above. 

In another embodiment, the compound is that of any of the formulae herein having 
the formula: 




N 



ll IN IN 



In another embodiment, the compound is that of any of the formulae herein having 
the formula: 




In another embodiment, the compound is that of any of the formulae above 
wherein, 

•2 3 

R is independently NHR ;and 
r' is one of the following groups: 
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or 




or 




hi another embodiment, the compoimd is that of any of the formulae above 
wherein, 

is independently NHR^ ; and is 




In another embodiment, the compomid is that of any of the formulae above 
wherein, 

2 3 

R is independently NHR ;and 
r' is one of the following groups: 
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5 In another embodiment, the compound is that of any of the fonnulae above 

wherein, 

2 3 

R is independently NHR ;and 

is independently heteroaryl substitated wi& 1-4 indq)endent R^ on each 
ring wherein at least one R"^ is not H, and wherein that at least one R^ that is not H is any 
10 one of NHR^ NHR^ NR^R^; SR^ SR^; SR^ OR^ OR^ or OR^ and is attached at the 
ring atom alpha to the ring atom attached to the triazinyl group. Alternatively, the 
heteroaryl group is monocyclic. 

In another embodiment, the compound is that of any of the fonnulae above 
wherein, 

15 R^ is indq)mdently NHR^ ; and 

R^ is indq)endently heterocyclyl substituted with substituted with 1-4 
independent R"^ on each ring wherein at least one R^ is not H, and wherein that at least 
one R^* that is not H is any one of NHR^; NHR^ NrV; SR^ SR^; SR^ OR^ OR^; or 
OR^ ; and is attached at the ring atom alpha to the ring atom attached to the triazinyl 

20 group. 
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In another embodiment, the compound is that of any of the formulae above 
wherein, 

2 3 

R is independently NHR ;and 
5 is one of the following groups: pyrrazolyl, triazolyl, benzimidazolyl, 

imidazolyl, or pyrrolyl, each optionally substituted with 1-4 independent R on each ring 
(and altonatively, wherein at least one R isnotlQ. 

In another embodiment, the compound is that of any of the formulae above 
wherein, 

2 3 

10 R is independently NHR ;and 

r' is one of the following groups: indolyl or tetrahydioquinolinyl, each 
optionally substituted with 1-4 independent R^ on each ring (and alternatively, wherein at 
least one R is not H). 

In other embodiments, the compound is that of the formula first delineated above 
15 wherein, 

r' is independently heterocyclyl optionally substituted with 1-4 
independent R"* on each ring (and alternatively, wherein at least one r"^ is not H), wherein 
said heterocyclyl is not unsubstituted pipeiidine; and 

R^ is mdepmdently NHR^ ; 
20 alternatively wherein, 

1 4 

Each R is independently heteroaryl substituted with 1- 4 indepradent R 
on each ring (and alternatively, wherein at least one R^ is not H), wherein said heteroaryl 
comprises at least one nitrogen hetax)atom and said heteroaryl is attached at said nitrogen 
heteroatom; 

25 alternatively wherein. 

Each R^ is independently heteroaryl substituted with 1-4 independent R^ 
on each ring (and alternatively, wherein at least one R^ is not H), wherein said heteroaryl 
comprises at least one nitrogen heteroatom and said heteroaryl is attached at said nitrogen 
heteroatom; and 

30 Each R^ is independently NHR^; 

alternatively wherein, 
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Each is independently heterocyclyl substituted with 1- 4 independent 
R on each ring (and alternatively, wherein at least one R is not H), wherein said 
heterocyclyl is not unsubstituted piperidine, and said heterocyclyl comprises at least one 
nitrogen heteroatom and said heterocyclyl is attached at said nitrogen heteroatom; 
5 alternatively wherein. 

Each r' is independently heterocyclyl substituted with 1-4 independent 
R^ on each ring (and alternatively, wherein at least one R^ is not H), wherein said 
heterocyclyl is not unsubstituted piperidine, unsubstututed piperazine, 4- 
edioxycarbonylpiperazine, or 4-(4-chIoiophenyl)piperazine, and said heterocyclyl 
10 comprises at least one nitrogen heteroatom and said heterocyclyl is attached at said 
nitrogen heteroatom; 
alternatively wherein. 

Each R^ is independently heterocyclyl substituted with 1-4 independent 
R"^ on each ring (and alternatively, wherein at least one R^ is not H), wherein said 
15 heterocyclyl is not unsubstituted piperidine, and said heterocyclyl comprises at least one 
nitrogen heteroatom and said heterocyclyl is attached at said nitrogen heteroatom; and 

Each R^ is independently NHR^; 
altonatively wherein. 

Each R^ is independmtly NHR^; and 
20 Each r' is indq)endently of the formula: 




alternatively wherein, 

2 3 

Each R is independently NHR ; and 
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Each R is indqiendently of the formula: 




alternatively wherein. 

Each is independently NHR"*; and 
Each R^ is independently of the fonnula: 



c 1 



alternatively wherein. 



2 3 

Each R is indq)endently NHR ; and 
Each r' is mdepmdently of the fonnula: 



alternatively wherein. 
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2 3 

Each R is independently NHR ; and 
Each is independently of the fonnula: 



R 



alternatively wherein R is indq>endently NEIR ; 

2 5 5 

alternatively wherein R is independently NHR , wherein R maynotbeC2-C4alkyl; 
allyl; ethyl optionally substituted with amino, diethylamino, morpholinyU or pipridinyl; 
C(CH3)CH2COOH; CH2CH2COOH; CH2CH(CH3)CCX)H; C(0H)C(C1)3; or CH(4- 
chloioph«iyl) CH2CH3; 

alternatively wherein each R^ is indq)endently any one of following formulae: 





and alternatively wherein R is independently any of of formulae above and R is 
independently NHR^ . 

Alternate embodiments of the invention are those of any of the formulae 
delineated herein, wherein each R^ is ihdq>endently 




wherein each R is independently Cl-ClO alkyl substituted wifli 1-3 independm aryl, 
R^ or R^; or alternatively, independently Cl-ClO alkyl substituted witii 1-3 indepmdent 
aryl orR^. 

Alternate embodiments of the invention are those of any of the formulae 
delineated herein, wherein each r' is independently 
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wherein each V, W, Y, and Z is each independently N or CR , alternatively wherein at 
least one, and alternatively at least two of V, W, Y, and Z is independently N, and 
altmiatively wherein not more than any two of V, W, Y, and Z is independently N. 

Altmiate embodiments of the invention are those of any of the formulae 
delineated herein, wherein each is independently any one of the following groups: 




wherein m is 0, 1, 2, 3 or 4; or alternatively m is 1, 2, 3 or 4. 
or alternatively wherein. 

Each r' is independently any one of the following groiq)s: 
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5 wherein m is 0, 1, 2, 3 or 4; or alternatively m is 1» 2, 3 or 4; 
or alternatively wherein. 

Each is independently 




wherein at least one R is not H; 
10 or alternatively wherein. 

Each R^ is independently 




wo 01/25220 PCTAJSOO/27811 

wherein R^^ is iiidq)eiidently H or C1-C6 alkyl; or alternatively wherein R^^ is H; 
or alternatively wherein. 

Each r' is independently 



5 

or alternatively wherein. 



Each R^ is independently 




19 19 

wherein each R is independently H or C1-C6 alkyl; or alternatively wherem R is H; 



10 and 



21 

Each R is independently t-butyl, 4-caiboxyphenyl, 4- 



carbomethoxyphenyl, or fiiryl substituted wiUi 1-4 indepmdent R ; 
or alternatively wherein. 

Each r! is independently 




15 



19 19 

wherein R is independently H or C1-C6 alkyl; or alternatively wherdnR isH; 
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or alternatively wherein. 

Each is independently 




wherein each R is independently H or C1-C6 alkyl; or alternatively wherein R is H; 
and 

21 

Each R IS independently t*butyl, 4-caiboxyphenyl, 4- 
caibomethoxyphenyl, or fiiryl substituted with 1-4 indepwdent R^; 
or alternatively wherein, 




or alternatively wherein^ 

Each r' is independently any one of flie following groups: 
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wherein R is independently H or C1-C6 alkyl; or alternatively wherein R is H; and 
halo, aryl, m, R^ and R^ are as defined herein. 

In one embodiment, the compound is that of any of the formulae herein wherein, 
r' is independently SR^; (alternatively where R^ is not H); and 
R^ is independently NHR^. 
In one embodiment, the compound is that of any of the formulae herein wherein, 
R* is independently OR^; (alternatively where R^ is not H); and 
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is independently NHR^. 
In one embodiment, the compound is that of any of the fonnulae herein whmin, 
R* is independently SR^; and 
R^ is indq)endently NHR^. 
5 In one embodiment, the compound is that of any of the formulae herein wherein, 

r' is independently OR^; and 
R^ is independently NHR^. 
hi one embodiment, the compound is that of any of the fonnulae herein wherein, 
R is independently SR ; and 
10 R^ is independaitly NHR^. 

In one embodiment, the compound is that of any of the fonnulae herein wherein, 
R is independently OR ; and 
R^ is independently NHR^. 
In one embodiment, the compoimd is that of any of the fonnulae herein wherein, 
15 r' is independently S-aryl; and 

2 3 * 

R is independently NHR . 
In one embodiment, the conq>ound is that of any of the formulae herein wherein, 
R^ is independently O-aiyl; and 
R^ is indq)endently NEQt'. 
20 Alternate embodiments of the invention are those of any of the fonnulae 

2 3 2 

delineated herein, wherein each R is independently NHR ; those wherein R is 

3 3 4 

independently NHR and said R is phenyl substituted with 1-4 independent R (and 
alternatively where at least one, alternatively at least two, and alt^atively at least three, 

4 2 3 3 

of said R is not H); those wherein R is indqiendently NHR and said R is hetoroaryl 
25 substituted with 1-4 indepmdent (and alternatively where at least one, alternatively at 

4 2 

least two, and ialtematively at least three, of said R is not H); those wherein each R is 

3 3 • 

independently NHR , wherein said R is 3,4,S-trimethoxyphenyl; and those wherein each 
R^ is indq)mdently NHR^, wherein said R"^ is caiboxymethylphenyl or C(0)NH2- 

1 3 3 

substituted phenyl; those wherein R is independently SR and said R is phenyl 
30 substituted witti 1-4 indepmdent R (and alternatively where at least one, alternatively at 
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least two, and alternatively at least three, of said R is not H); those wherein R is 
independently SR^ and said R^ is heteroaryl substituted with 1-4 independent (and 
alternatively where at least one, alternatively at least two, and alternatively at least three, 
of said R^ is not H);. those wherein R* is indq)endently OR^ and said R^ is phaiyl 
S substituted with 1-4 independent R^ (and alternatively where at least one, alternatively at 
least two, and alternatively at least three, of said R'^ is not H); those wherein R^ is 
independently OR and said R is heteroaryl substituted with 1-4 independent (and 
alternatively where at least one, alternatively at least two, and alternatively at least three, 
of said R isnotlQ. 

10 Alternate embodiments of the invration are those of any of the formulae 

delineated herein, wherem each R* and R^ is independently R^ R^ NHR^; NHR^ NHR^ 
NR^^ NR^*; SR^ SR*; OR^; OR*; C(0)R^ hcterocyclyl optionally substituted with 1- 
4 independent R^ on each ring; or Cl-ClO aSkyi substituted with 1-4 independent R^ 

Alternate embodiments of the invention are those of any of the formulae 

IS delineated herein, wherein each R"^ is independently selected fix)m H, Cl-ClO alkyl; C2- 
ClO alkenyl; C2-C10 alkynyl; C3-C10 cycloalkyl; C4-C10 cycloalkenyl; aryl; R^; halo; 
haloalkyl; CF3; SR^ OR^ OC(0)R^ NR^R^ NrV; NR^R^^; COOR^ NO2; CN; 
C(0)R^ C(0)C(0)R^ C(0)NrV; S(q)nfi^ S(0)aNRV; NR^C(0)NrV; 
NR^C(0)C(0)R^ NR^C(0)R^ NR^(COOR^; NR^C(0)R'; NR^S(0)J»4rV; 

20 NR^S(0)nR^ NR^S(0)|,R^ NR^C(0)C(0)NrV; NR^C(0)C(0)NrV; Cl-ClO alkyl 

substituted with 1-3 independent aryl, R^ or R^; or C2-C10 alkenyl substituted with 1-3 
7 8 

indq)endent aryl, R or R . 

Alternate embodiments of the invention are those of any of the formulae 
delineated herein, wherem each R^ is mdq)endently selected fiom halo. 
25 Alternate embodiments of the invention are those of any of the formulae 

delineated herein, wherein each R^ is indqiendently selected 60m CK^IO alkyl 

7 8 

substituted with 1-3 independent aryl, R or R . 

Alternate embodiments of the invention jffe those of any of the formulae 
delineated herein, wherein each R^ is indepmdently selected &om Cl-ClO alkyl; C2-C10 
30 alkenyl; or C2-C10 alkynyl 
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Alternate embodiments of the invention are those of any of the formulae 
delineated herein, wherein each is independently selected &om haloalkyl. 

Alternate embodiments of the invention are those of any of the formulae 
delineated herein, wherein each R"^ is independently selected from SR^. 
5 Alternate embodiments of the invention are those of any of the formulae 

delineated herein, wherein each R"^ is independently selected from OR^. 

Alternate embodiments of the invention are those of any of the formulae 
delineated herein, wherein each R^ is independently selected from NR^^. 

Alternate embodiments of the invention are those of any of the formulae 
10 delineated herein, wherein each R"* is independently selected from NR^R^. 

Alternate embodiments of the invention are those of any of the formulae 

4 5 5 

delineated herein, wherein each R is independently any one of COOR ; CN; C(0)R ; or 
C(0)NrV. 

Alternate embodiments of the invention are those of any of the formulae 
15 delineated herein, wherein each R^ is independently any one of NR^C(0)NR^^; 
NR^C(0)R^ NR^COOR^); NR^C(0)R^ NR^S(0)„NR^R^ NR^S(0)nR^ or 
NR^S(0)nR^ 

Alternate embodiments of the invention are those of any of the formulae 
delineated herein, wherein each R'^ is independently selected from Cl-ClO alkyl 
20 substituted with 1-3 indq>mdent aryL 

Alternate embodiments of tiie invention are those of any of the formulae 
delineated h^in, i^erein each R^ is independently selected from Cl-ClO alkyl 
substituted with 1-3 independent R^ . 

Alternate embodiments of the inv^tion are those of any of the formulae 
25 delineated herein, wherein each R"^ is indepmdently selected from Cl-ClO alkyl 
substituted with 1-3 independent R^ . 

Alternate embodiments of the invention are those of any of the formulae 
delineated herein, wherein each R^ is indq)endently halo, CF3, SR^^ OR^^ OC(0)R^^ 
NR^V^ NR*V\ NR"r", COOR^^ NO2, CN, C(0)r'^ 0C(0)NR^^'^ 
30 C(0)NR^^'^ N(R^ V(0)R^^ N(R'^ (COOR*^, S(Oy«l^^'^. 
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Alternate embodiments of the invention are those of any of the formulae 
delineated herein, wherein each is independently C(0)R^ COOR^ C(0)NR^^ or 

Alternate embodiments of the invention are those of any of die formulae 
5 delineated herein, wherein when any group (e.g., phenyl, benzimidazolyl, heteroaryl, 
heterocyclyl, and the like) may be substituted, or optionally substituted, with 1-4 (or 
alternatively 1-5) indqjendent r"^, wherein at least one, or altematively at least two, or 

4 

alternatively at least three of the independent R ,isnotH. 

Alternate embodiments of the invention are diose of any of the formulae 

10 delineated herein, wherein each heterocyclyl is indq)endently a 3-8, or altematively a S-8, 
or altematively a 5-6, or altematively a 5, or altematively a 6, membered nonaromatic 
monocyclic, a 7-12, or altematively an 8-12, or altematively an 8-10, membered 
nonaromatic bicyclic, or 11-14 membered nonaromatic tricyclic, ring system comprising 
1-4 heteroatoms if monocyclic, 1-8 heteroatoms if bicyclic, or 1-10 heteroatoms if 

15 tricyclic, said heteroatoms independently selected from O, N, or S, and substituted as 
delineated herein. 

Alternate embodiments of the invention are those of any of the formulae 

8 9 

delineated herein, wherein each R or R is independently a 3-8, or altematively a 5-8, or 
altematively a 5-6, or altematively a 5, or altematively a 6, membered monocyclic, a 7- 

20 12, or altematively an 8-12, or altematively an 8-10, membered bicyclic, or a 10-14, or 
altematively 11-14 membered tricyclic, ring system comprising 1-4 heteroatoms if 
monocyclic, 1-8 heteroatoms if bicyclic, or 1-10 heteroatorhs if tricyclic, said heteroatoms 
independently selected from O, N, or S, and substituted as delineated herein. 

Alternate embodiments of the invention are those of any of the formulae 

25 delineated herein, wherein additionally, each R^ group may not simultaneously be the 
same as each R^ group. 

Alternate embodiments of the invention are those of any of the formulae 
delineated herein, wherein additionally, each R^ and R^ group is not NHC(0)R^, and 
altematively, not NHAc. 

30 Alternate embodiments of the invention are those of any of the formulae 

delmeated herein, wherein additionally, each R andR group is not NH2- 



28 



wo 01/25220 



PCT/USOO/27811 



Alternate embodiments of the invration are those of any of the formulae 
delineated herein, wherein additionally, each and group is not OH, SH, or NH2. 

Alternate embodiments of the invention are those of any of the formulae 
delineated herein, wherein when both R^ and R^ groups are NHR^, and R"^ is pyridyl, or 

4 ] 

5 aryU or phenyl optionally siubstituted with 1-S R , each R group may not simultaneously 

be the same as each R group. 

The invention also relates to methods of inhibiting enzyme or polypeptide activity, 
particularly of an enzyme or polypeptide described herein, such as a phosphoryl 
tranferase, or alternatively a kinase, in a mammal comprising the step of administering to 

10 said mammal a compound of any of the formulae described herein or a composition 
comprising a compound of any of the formulae described herein. In one embodiment, the 
invention relates to a method of inhibiting phosphoryl transferase, alternatively kinase, 
activity in a mammal comprising the stq) of administering to said mammal a compound, 
or a composition comprising a compound, of any one of the formulae described herein. 

15 Preferably, the mammal is a human. 

In another embodiment, the invention relates to a method of inhibiting enzyme 
activity in a mammal comprising the step of administering to said mammal a compound, 
or a composition comprising a compound, of any of the formulae described hereiiL 
Preferably, the mammal is a hiunan. 

20 The invention also relates to methods of treating disease and/or disease symptoms, 

particularly those mediated by an enzyme or polypeptide described herein, such as 
phosphoryl transferase mediated, or kinase mediated, disease or disease symptoms, in a 
mammal comprising the stq) of administering to said mammal a compound of any of the 
formulae described herein or a composition comprising a compound of any of the 

25 formulae described herein. Such diseases or disease symptoms are described herein. 
"Kinase mediated" disease or disease symptoms refers to dise^e or disease symptoms in 
which kinase activity is involved, hi one embodiment, fliis invention relates to a method 
of treating disease or disease symptoms, particularly kinase mediated disease or disease 
symptoms, in a mammal conq)rising ttie step of administering to said mammal a 

30 compound, or a composition comprising a compound, of any of the formulae d^cribed 
herein. Preferably, the mammal is a human. 

In an alternate embodiment, this invention relates to a method of treating disease 
or disease symptoms in a manmial comprising the step of administering to said mammal a 
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compound, or a composition comprising a compound, of any of the fonnulae described 
herein. Preferably, the mammal is a human. 

In the compounds described herein, the tenn "halo" refers to any radical of 
fluorine, chlorine, bromine or iodine. The temds "alkyl", "alkenyl" and "alkynyP refer to 
5 hydrocarbon chains diat may be straight-chain or branched-chain, containing the 
indicated number of carbon atoms. For example, Cl-ClO indicates the group may have 
from 1 to 10 (inclusive) carbon atoms in it. The tems "ring" and "ring systan" refer to a 
ring comprising the delineated number of atoms, said atoms being carbon or, where 
indicated, a heteroatom such as nitrogen, oxygen or sulfur. The ring itself, as well as any 

10 substitutents thereon, may be attached at any atom that allows a stable compound to be 
formed. The term "nonaromatic" ring or ring system refers to the fact that at least one, but 
not necessarily all, rings in a bicyclic or tricyclic ring system is nonaromatic. 

Leaving groups are species that may be detached from a molecule during a 
reaction and are known in the art. Examples of such groups include, but are not limited 

15 to, halogen groups (e.g., I, Br, F, CI), sulfonate groups (e.g., mesylate, tosylate), sulfide 
groups (e.g., SCH3), and the like. Nucleophiles are species that may be attached to a 
molecule during reaction and are known in the art Examples of such groups include, but 
are not limited to, amines, Grignard reagents, anionic species (e.g., alkoxides, amides, 
carbanions) and the like. 

20 Li tiie methods described hmin, said mammal is preferably a human. The 

inhibitors described herein, however, are useful in inhibiting kinase activity in human 
cells and useful in rodent (e.g., murine) and other species used as surrogates for 
investigating activity in vitro and in vivo in humans and against human kinases. The 
inhibitors described herein are also useful for investigating inhibition and activity of 

25 kinases originating from species other than humans. 

The compoimds and compositions described herein are useful for inhibition of 
kinase activity of one or more enzymes. Kinases include, for example, protein kinases 
(e.g., tyrosine, serone/threonine, histidine), lipid kinases (e.g., phosphatidylinositol 
kinases PI-3, PI-4) and carbohydrate kinases. Further information relating to kinase 

30 structure, function and and their role in disease or disease symptoms is available at the 
Protein Kinase Resource web site (http ; //www, sdsc . edu/Kinases/pk home . html) . 
Kinases may be of prokaryotic, eukaryotic, bacterial, viral, fungal or archaea origin. 
Specifically, the compounds described herem are useful as inhibitors of tyrosine. 
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serine/threonine or histidine protein kinases, (including combinations or those of mixed 
specificity, that is for exmaple, those that phosphorylate both tyrosine and 
serine/threonine residues) or lipid kinases. Examples of kinases that are inhibited by the 
compounds and compositions described herein and a^iinst which the methods described 
5 herein are useful include, but are not limited to, LCK, IRK (= INSR = Insulin receptor), 
IGF-1 receptor, SYK, ZAP-70, IRAKI, BLK, BMX, BTK, FRK, FGR, FYN, HCK, ITK, 
LYN, TEC, TXK, YES, ABL, SRC, EGF-R (= ErbB-l), ErbB-2 (= NEU = HER2), ErbB- 
4, FAK, FGFIR (= FGR-1), FGF2R (= FGR-2), DCK-l (= IKK-ALPHA = CHUK), IKK- 
2 (= IKK-BETA), MET (= c-MET), NIK, PDGF receptor ALPHA, PDGF receptor 

10 BETA, TIEl, TIE2 (= TEK), VEGFRl (= FLT-1), VEGFR2 (= KDR), FLT-S, FLT-4, 
KIT, CSK, JAKl, JAK2, JAK3, TYK2, RIP, RIP-2, LOK, TAKl, RET, ALK, MUG, 
COT, TRKA, PYK2, Activin-like Kinases (Alkl-7), EPHA(l-8), EPHB(l-6), RON, 
GSK3(A and B), Ilk, PDKl, SGK, Fes, Fer, MatK, Ark(1.3), PIk(l-3), LimK(l and 2), 
RhoK, Pak (1-3), Rafl[A3. and C), PknB, CDK(MO), Chk(l and 2), CamK(I-IV), 

15 CamKK. CKl, CK2, PKR. Jnk(l-3), EPHB4, UL13, ORF47, ATM, PKA (a,P, and y), 
P38(a,p, and y), Erk(l-3), PKB (including aU PKB subtypes) (=AKT-1. AKT-2, AKT-3), 
and PKC (including all PKC subtypes). The compounds and compositions of the 
invention are therefore also particularly suited for treatment of diseases and disease 
symptoms that involve one or more of the aforementioned protein kinases. In one 

20 embodiment, the compounds, compositions or methods of this invmtion are particularly 
suited for inhibition of or treatment of disease or disease symptoms mediated by any of 
LCK, ZAP, LYN, EGFR, ERBB-2, KDR, c-MET, SYK, or IGF-IR, to another 
embodiment, the compounds, compositions or methods of this invmtion are particularly 
suited for inhibition of or treatment of disease or disease symptoms mediated by kinases 

25 defined by Hardie & Hanks, ed. supra as in the the Src family (PTK-I), Syk/Zap family 
(PTK-VI), EGFR family (PTK-X), HGF Family (PTK-XXI), Insulin recq)tor family 
(PTK-XVI), Tie/Tek family (PTK-XIII), Platelet-derived growth factor receptor family 
(PTK-XIV), or Fibroblast growth factor receptor family (PTK-XV), and more 
particularly, KDR, FLT-1, FLT-3 or RET; or EGFR, c-MET, EtbB2, or IGF-IR. The 

30 compounds and compositions are also suited for regulating or modulating signal 
transduction in signal transduction pathways that involve one or more kinases, thus 
affecting events in a cell, and are thmfor usefiil in methods for regulating or modulating 
signal transduction. 
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The inhibitors described herein are also useful for inhibiting the biological activity 
of any CTzyme comprising greater than 90%, alternatively greato* than 85%, or 
alternatively greater than 70% sequence homology with a phosphoryl transferase 
sequence, or alternatively a kinase sequence, including the kinases mentioned herein. 
5 The inhibitors described herein are also useful for inhibiting the biological activity of any 
enzyme comprising a subsequence, or variant thereof, of any enzyme that comprises 
greater than 90%, alternatively greater than 85%, or alternatively greater than 70% 
sequence homology with a phosphoryl transferase subsequence, or alternatively kinase 
subsequence, including subsequences of the kinases mentioned herein. Such subsequence 

10 preferably comprises greatCT than 90%, alternatively greater than 85%, or alternatively 
greater than 70% sequence homology with the sequence of an active site or subdomain of 
a phosphoryl transferase, or alternatively kinase, enzyme. The subsequences, or variants 
thereof, comprise at least about 300, or alternatively at least about 200, amino acids. 

The inhibitors described herein are useful for inhibiting the biological activity of 

15 any enzyme that binds ATP and/or GTP and thus for treating disease or disease symptoms 
mediated by any enzyme that binds ATP and/or GTP. The inhibitors described herein are 
also useful for inhibiting the biological activity of any enzyme that binds adenine or 
guanine nucleotides. The inhibitors described herein are also useful for inhibiting the 
biological activity of any enzyme that is involved in phosphotransfer and thus for treating 

20 disease or disease symptoms mediated by any enzyme that is involved in pho^hotransfer. 
The inhibitors described herein are also useful for inhibiting tfie biological activity of a 
polypeptide or enzyme having sequence homology with a phosphoryl transferase, or 
altonatively kinase, sequence and thus for treating disease or disease symptoms mediated 
by such polypqptide or enzyme. Such polypq)tides or enzymes may be identified by 

25 comparison of their sequence with phosphoryl transferase, alternatively kinase, sequences 
and phosphoryl transferase, alternatively kinase, catalytic domain sequences. Such 
sequences may be found, for example, in databases such as GENEBANK, EMBO, or 
other similar databases known in the art For example, one method of comparison 
involves the database PROSITE (http://expasy.hcuge.ch) (See, Hofinaim K., Bucher P., 

30 Falquet L., Bairoch A., The PROSITE database, its status in 1999 , Nucleic Acids Res. 
27:215-219(1999)), containing "signatures" or sequence patterns (or motifs) or profiles of 
protein families or domains. Thus, the inhibitors described herein are useful for 
inhibiting the biological activity of a polypeptide or enzyme comprising a sequence that 
comprises a "signature" or sequence pattern or profile derived for, and identified in 
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PROSITE as relating to kinases, and for treating disease or disease symptoms mediated 
by such polypeptide or enzyme. Examples of such PROSITE moti& or consensus patterns 
identified as relating to kinases include PS00107, PSOOIOS, PS00109, PS00112, 
PS00583. PS00584, PS5001 1, PS50290, PS00915, and PS00916. 
5 The inhibitors described herein are also useful for inhibiting the biological activity 

of ATP/GTP binding proteins. Many ATP/GTP binding proteins have consensus motifs 
that can be used to identify them. For example, PROSITE entry PDOC00017 titled 
"ATP/GTP-binding site motif A (P-loop)" describes a consensus pattem (called the A 
consensus sequence or the P-loop) for a large group of nucleotide binding proteins 

10 including ATP synthases, DNA and RNA helicases, ABC transporters, Kinesin and 
kinesin-Iike proteins, among many others. Other nucleotide binding proteins have motifs 
similar to this P-loop, but take slightly different forms. Examples of these include 
tubulins, lipid kinases and protein kinases. The ATP binding motif of protein kinases 
have also been defined within PROSITE oitry PS00107. Yet other AGBPs have nothing 

15 similar to the P-loop motif. Examples of these include E1-E2 ATPases and the glycolytic 
kinases. 

The compounds, compositions and methods described herein are usefiil in 
inhibiting kinase activity. As such, the compounds, compositions and methods of this 
invention are usefiil in treating kinase-mediated disease or disease symptoms in a 

20 mammal, particularly a human. Kinase mediated diseases are those wherein a protein 
kinase is involved in signaling, mediation, modulation, or regulation of the disease 
process or symptoms. Kinase mediated diseases are exemplified by the following disease 
classes: cancer, autoimmunological, metabolic, inflammatory, infection (bacterial, viral, 
yeast, fimgal, etc.), diseases of the central nervous system, degenerative neural disease, 

25 allergy/asthma, dermatology, angiogenesis, neovascularization, vasculogenesis, 
cardiovascular, and the like. 

The compounds, compositions and methods described herein are usefiil in treating 
or preventing diseases, including, transplant rejection (e.g., kidney, liver, heart, lung, 
pancreas (islet cells), bone marrow, cornea, small bowel, skin allografts or xenografts), 

30 graft versus host disease, osteoarthritis, rheumatoid arthritis, multiple sclerosis, diabetes, 
diabetic retinopathy, asthma, allergy, inflammatory bowel disease (Crohn's disease, 
ulcerative colitis), renal disease, cachexia, sq>tic shock, lupus, diabetes mellitus, 
myasthenia gravis, psoriasis, dermatitis, eczema, seboniiea, Alzheimer's disease, 
Parkinson's disease, depression, stem cell protection during chemotherqiy, ex vivo 
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selection or ex vivo purging for autologous or allogeneic bone marrow transplantation, 
leukemia (acute myeloid, chronic myeloid, acute lymphoblastic, etc.), cmcer (breast, 
lung, colorectal, ovary, prostate, renal, squamous cell, prostate, glioblastoma, melanoma, 
pancreatic, Kaposi's sarcoma, etc.)* occular disease, retinopathies, (e.g., macular 
5 degeneration, diabetic retinopathy), corneal disease, glaucoma, bacterial infections, viral 
infections, fungal infections and heart disease, including but not limited to, restenosis. In 
one embodiment, the compositions and methods described herein are useful in treating or 
preventing rheumatoid arthritis, macular degeneration, diabetic retinopathy, psoriasis, 
restenosis, Kaposi's sarcoma, or cancer. In another embodiment, the compositions and 

10 methods described herein are useful in treating or preventing macular degeneration, 
retinopathies, ocular disease, or cancer. 

Another embodiment envisioned by this invention relates to the use of the kinase 
inhibitory compounds described herein for use as reagents that effectively bind to kmases. 
As reagents, the compounds of this invention, and their derivatives, may be derivatized to 

15 bind to a stable resin as a tethered substrate for affinity chromatogn^hy s^lications. 
Such derivatives may be used in purification of enzymes, including phosphoryl 
transferases and kinases. The compounds of this invention, and their derivatives, may also 
be modified (e.g., radiolabelled or affinity labelled, etc.) in order to utilize them m the 
investigation of enzyme or polypeptide characterization, structure, and/or function. 

20 Additionally, the compounds described herein are useful as reagrats for chemical 
validation of drug targets. These and other uses that characterize kinase inhibitors will be 
evident to those of ordinary skill in the art. 

In anoflier embodiment, the inhibitors described herein are useful for crystallizing 
or co-crystallizing with a protein kinase. Such crystals or crystal complexes may 

25 additionally comprise additional peptides and or metal ions. The crystals or crystal 
complexes may be used for investigation and detomination of enzyme characteristics 
including, for example, structure of the kinase enzyme, enzyme active site domains, and 
inhibitor-enzyme interactions. This inforaiation is useful in developing inhibitor 
compounds with modified characteristics and for understanding structure-function 

30 relationships of the enzymes and their enzyme-inhibitor interactions. 

In an alternate embodiment, the inhibitory compounds described herein may be 
used as platforms or scaffolds which may be utilized in combinatorial chemistry 
techniques for preparation of derivatives and/or chemical Ubraries of compounds. Such 
derivatives and Ubraries of compounds have kinase inhibitory activity and are useful for 
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identifying and designing compounds possessing kinase inhibitory activity. 
Combinatorial techniques suitable for utilizing the compounds described herein are 
known in the art as exemplified by Obrecht, D. and Villalgrodo, J.M., Solid-Supported 
Combinatorial and Parallel Synthesis of Small'Molecular-Weight Compound Libraries, 
5 Pergamon-Elsevier Science Limited (1998), and include those such as flie "split and pool" 
or "paialler synthesis techniques, solid-phase and solution-phase techniques, and 
encoding techniques (see, for example, Czamik, A.W., Curr. Opin, Chem. Bio., (1997) 1, 
60. Thxis, one embodiment relates to a method of using the compounds described in the 
formulae herein for generating derivatives or chemical libraries comprising: 1) providing 

10 a body comprising a plurality of wells; 2) providing one or more compoimds of the 
formulae described herein in each well; 3) providing an additional one or more chemicals 
in each well; 4) isolating the resulting one or more products fix)m each well. An alternate 
embodiment relates to a method of using the compounds described in the formulae herein 
for generating derivatives or chemical libraries comprising: 1) providing one or more 

15 compounds of the formulae described herein attached to a solid support; 2) treating the 
one or more compounds of the formulae described herein attached to a solid support with 
one or more additioiud chemicals; 3) isolating the resulting one or more products fix>m ttie 
solid support. In the methods described above, "tags" or identifier or labeling moieties 
may be attached to and/or detached firom the compounds of the formulae herein or their 

20 derivatives, to &cilitate tracking, identification or isolation of the desired products or their 
intermediates. Such moieties are known in the art The chemicals used in flie 
afor^entioned methods may include, for example, solvents, reagents, catalysts, 
protecting group and deprotecting group reagents and the like. Examples of such 
chemicals are those that s^pear in the various synthetic and protecting group chemistry 

25 texts and treatises referenced herein. 

The compounds of the formulae herein may be used to study the mechanism and 
role of enzymes in biological pathways and processes involving kinases. The compounds 
of the formulae herein may also be used as probes to identify new kinase enzymes or 
polypeptides with sequence homology to kinases. The inhibitor compounds may be 

30 tethered to a support or modified (e.g., tagged, radiolabeled or other identifiable detection 
method) such that the compound may be detected and isolated in the presence of the 
kinase enzyme or polypeptide. Thus, another embodiment relates to a method of 
identifying and/or isolating a kinase enzyme or polypeptide with sequence homology to a 
kinase enzyme sequence or subsequence, comprising, contacting a tethered or modified 
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compound of any of the fonnulae herein witti one or more polypeptides, isolating a 
polypeptide/inhibitor complex, and identifying or isolating the sequence of die 
polypeptide in the polypeptide/inhibitor complex. The identification of the polypeptide 
sequence may be performed while in die polypqitide/inhibitor complex or after die 
5 polypeptide is decomplexed fix>m the tethered or modified compound of any of the 
fonnulae herein. 

The compoxmds are also useful in inhibiting enzymes, including kinases, that play 
a role in plant metabolism regulation, plant growth or growth inhibitioiL As such the 
compounds and compositions of the invention are useful as plant growth regulators, and 
10 as herbicides. Such compositions comprise the compounds of the invention as well as 
any agricultural or other acceptable carrier for dispersal of the active compoimd. 

Table 1 lists representative individual compounds of the invention and compounds 
employed in the compositions and methods of this invention. 
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Table 1 
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Combinations of substituents and variables envisioned by this invention are only 
those that result in the formation of stable compounds. The term "stable", as used herein, 
refers to compounds which possess stability sufGcient to allow manufacture and which 
rnaintaiiiR the integrity of the compound for a su£Scient period of time to be useful for the 

5 purposes detailed herein (e.g., therapeutic or prophylactic administration to a mammal or 
for use in afGnity chromatogrs^hy ^plications). Typically, such compounds are stable at 
a temperature of 40 or less, in the absence of excessive moisture for at least one week. 

As used herein, the compounds of this invention, including the compounds of 
formulae described herein, are defined to include phannaceutically acceptable derivatives 

10 or prodrugs thereof A '*phannaceutically acceptable derivative or prodrug" means any 
pharmaceutically acceptable salt, ester, salt of an ester, or other derivative of a compound 
of this invention which, upon administration to a recipient, is capable of providing 
(directly or indirectly) a compound of this invention. Particularly favored derivatives and 
prodrugs are those that increase the bioavailability of the compounds of this invention 

15 when such compounds are administered to a mammal (e.g., by allowing an orally 
administered compound to be more readily absorbed into the blood) or which enhance 
delivery of the parent compound to a biological compartment (e.g., the brain or lymphatic 
system) relative to the parent species. Preferred prodrugs include derivatives v/hcre a 
group which enhances aqueous solubility or active transport tiuough the gut membrane is 

20 aq[)pended to the structure of formulae described herein. 

Pharmaceutically accq[)table salts of the compounds of this invention include 
those derived from pharmaceutically acceptable inorganic and organic acids and bases. 
Examples of suitable add salts include acetate, adipate, alginate, .aspartate, benzoate, 
bmzenesulfonate, bisulfate, butyrate, citrate, camphorate, canq)horsulfonate, 

25 cyclopentanepropionate, digluconate, dodecylsul£tte, ethanesulfonate, formate, fumarate, 
glucohq)tanoate, glycerophoq>hate, glycolate, hemisulfate, heptanoate, hexanoate, 
hydrochloride, hydrobromide, hydroiodide, 2-hydroxyethanesulfonate, lactate, maleate, 
malonate, methanesulfonate, 2-naphthalCTesulfonate, nicotinate, nitrate, oxalate, 
pafanoate, pectinate, persulfate, 3-phenylpropionate, phosphate, picrate, pivalate, 

30 propionate, salicylate, succinate, sulfate, tartrate, thiocyanate, tos^ate and undecanoate. 
Other acids, such as oxalic, while not in themselves phannaceutically acceptable, may be 
employed in the preparation of salts useful as intermediates in obtaining the compounds 
of the invention and their phannaceutically acceptable acid addition salts. Salts derived 
&om Impropriate bases include alkaU metal (e.g., sodium), alkaline earth metal (e.g., 
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magnesium), ammonium and N-(a]kyl)4^ salts. This invention also envisions the 
quatemization of any basic nitrogen-containing groiq>s of the compounds disclosed 
herein. Water or oil-soluble or dispersible products may be obtained by such 
quatemization. 

5 The compounds of this invention may be synthesized using convrational 

techniques. Advantageously, these compounds are conveniently synthesized j&om readily 
available starting materials. In general, the compounds of the formulae described herein 
are conveniently obtained via methods illustrated in General Synthetic Schemes 1-2 and 
the Examples herein. These general schemes are also exemplified by the specific 

10 methods described in the Examples section below. General Synthetic Schemes 1-2 and 
the examples utilize general chemical group descriptors (e.g., X, R^, R^) that are meant to 
be representative of any group suitable for synfliesis of the compounds delineated herein. 
Such groups are exmiplified by and include, but are not limited to, those defined in the 
definitions of the groups designated R^, R^, R^, R^^ R^^, and R^^, for example^ in the 

15 formulae herein. 

Thus, one embodimrat relates to a method of making a compound of the formulae 
described herein, comprising synthesizing any one or more intermediates illustrated in the 
synthetic schemes herein and then converting that intermediate(s) to a compound of the 
formulae described herein. Another embodiment relates to a method of making a 

20 compound of the formulae described herein, comprising synthesizing any one or more 
intermediates illustrated in the examples herein and then converting that intermediate(s) 
to a compound of the formulae described herein. Nucleophilic agents are known in flie 
art and are described in the chemical texts and treatises referred to herein. The chemicals 
used in the aforementioned methods may include, for example, solvents, reagents, 

25 catalysts, protecting group and deprotecting group reagents and the like. The methods 
described above may also additionally comprise stq)5, either before or aft^ the steps 
described specifically herein, to add or remove suitable protecting groups in order to 
ultimately allow synthesis of the compound of the formulae described herein. 
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General Synthetic Scheme 1 



HjO.HO' CI— ri*^~^N DMF. POO, •» 
NaN{CN)j ^1 — : II I 



DMF CiS*r\ NPt ^tOH, fl-Pr)jNEt 

N^N *• N^N or ^ N^N 

oth«' nudeophOe 



Further Variations " : 



f^Hh 



R^Nhk^N^^RW XCNR« R^HN^N.^^R" 

X=O.S 



RSHhk^N^jj^^RSR* a-'^Rs R'HNsy' 



a. E. Allenstein. Z ^no/g. Mgem. C/iem., 322, 265 (1963). 

b. R. L. N. Harris. SynUiesis, 11. 907 (1981). 

a See also, Chemkiry of Heterocydfc Compounds, 2Z, 3, 2BQ-^^ 

d. For example, reaction of an appropriate nucleophile (e.g. ROH, RSH, etc.) 
with a suitable base results In the desired product (e.g. ether, thioether, etc.). 
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General Synthetic Scheme 2 



N^N R5 N'^N 

R5 



RSRSN'^N'^r^'^ 
R5 



N^N N R5R5 

r5R5N''''N**"n'^N-H 



R5 
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In one embodiment, the invention relates to a process for making a compound of any of 
the formulae described herein, comprising reacting a triazine of one or more of the 
formulae: 




with an £^propriate nucleophilic agent or agents, wherein the groups in said formulae are 
as defined herein. 

In one embodiment, the invention relates to a process for making a compound of 
any of the formulae described heroin, comprising roacting a triazine of one or more of the 
formulae: 

W "VV Vy"' 

N^N N>^N 

with an appropriate nucleophilic agent or agents, wherein L is defined as a leaving group 
and die groups in said formulae are as defined herein. 

In one embodiment, the invention relates to a process for making a compound of 
the formula 

AX. 

whoein 

EachR' and is independentiy r'; NHR^; NHR^; NHR*; NrV; 
NrV; SR^ SR*; Sk\ OR^; OR**; OR^ C(0)R^ heterocyclyl optionally substituted with 
1-4 indq)endent R'* on each ring; or Cl-ClO alk^ substituted with 1-4 independent R*; or 
alternatively each r' andR^ is independently R^ R*; NEffi.^ NHR^; NHR^ NrV; 
NR'r*; SR'; SR*; OR^; OR*; C(0)r'; heterocyclyl optionally substituted with 1-4 
indq)endait R^ on each ring; or Cl-ClO alkyl substituted with 1-4 independent R^; 
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Each is indqiaidently aryl; phenyl optionally substituted with 1-S 
independent on each ring; or heteroaryl optionally substituted with 1-4 independent R^ 
on each ring; and all oth^ substituents are as defined herein; comprising the steps of : 




a) reacting a compound of formula (U) wherein each L is independently a 
leaving group as defined herein, with a nucleophile of formula H-R' 
(or salt thereof) to give a compound of formula (m); and 

b) reacting the compound of formula (III) with a nucleophile of formula 
H-R (or salt thereof) to give a compound of formula (I). 

In another embodiment, the process above is carried out by utilizing a nucleophile 

2 1 

H-R instep (a), then utilizing a nucleophile H-R in step (b), as shown: 




II III I 

1 2 

L is defined as a leaving group, and R andR are as defined herein. 

Alternatively, a compound of any of the formulae delineated herein may be 
synthesized according to any of flie processes delineated herein. In the processes 
delineated herein, the steps may be performed in an altonate onto: and may be preceded, 
or followed, by additional piotection/deprotection steps as necesssary. The processes 
may fiuther comprise use of qipropriate reaction inert solvents, additional reagoits, such 
as bases (e.g., IDA, diisopropylethylamine, pyridine, K2CO3, and the like), catalysts, and 
salt forms of the above. The intermediates may be isolated or carried on in situ^ with or 
without purification. Purification methods are known in the art and include, for example, 
crystallization, chromatogrsqihy (Uquid and gas phase, simulated moving bed ("SMB**)), 
extraction, distillation, trituration, reverse phase HPLC and the like. Reactions conditions 



173 



wo 01/25220 



PCT/USOO/27811 



such as temperature, duration, pressure, and atmosphere (inert gas, ambient) are known in 
the art and may be adjusted as appropriate for the reaction. 

As can be ^preciated by the skilled artisan, the above synthetic schemes are not 
intended to comprise a comprehensive list of all means by which the conq)ounds 
5 described and claimed in this apphcation may be synthesized. Further methods will be 
evident to those of ordinary skill in the art. Additionally, the various synthetic steps 
described above may be p^ormed in an alternate sequence or order to give the desired 
compounds. Synthetic 

chemistry transformations and protecting group methodologies (protection and 
10 deprotection) useful in synthesizing the inhibitor compounds described herein are known 
in the art and include, for example, those such as described in R- Larock, Comprehensive 
Organic Transformations, VCH Publishers (1989); T.W. Greene and P.G.M. Wuts, 
Protective Groups in Organic Synthesis, 3rd. Ed., John Wiley and Sons (1999); L. Fieser 
and M. Fieser, Fieser and Fieser's Reagents for Organic Synthesis, John Wiley and Sons 
15 (1994); and L. Paquette, ed., Encyclop&lia of Reagents for Organic Synthesis^ John Wiley 
and Sons (1995). 

The compounds of this invention may be modified by £q)pending appropriate 
functionalities to enhance selective biological properties. Such modifications are known 
in the art and include those which increase biological penetration into a given biological 

20 compartment (e.g., blood, lymphatic system, central nervous systCTi), increase oral 
availability, increase solubility to allow administration by injection, alt^ metabolism and 
alter rate of ^cretion. 

The novel compounds of the present invention are excellent ligands for protein 
kinases, subsequences thereof^ and homologous polypeptides. Accordingly, these 

25 compounds are capable of targeting and inhibiting kinase enzyme and subsequences 
diereof Miibition can be measured by various methods, including, for example, those 
methods illustrated in the examples below. The compounds described herein may be used 
in assays, including radiolabelled, antibody detection, colorimetric, and fluorometric, for 
the isolation, identification, or structural or functional characterization of enzymes, 

30 peptides or polypeptides. Otiier suitable assays include direct ATP competition 
displacement assays where no phosphoryl transfer is necessary. Such assays include any 
assay wherein a nucleoside or nucleotide are cofactors or substrates of the polypeptide of 
interest, and particularly any assay involving phosphotransfer in which the substrates and 
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or co&ctors are ATP, GTP, Mg» Mn, pq)tides, polypeptides, lipids, or polymeric amino 
acids. 

Pharmaceutical compositions of this invention comprise a compound of the 
formulae described herein or a phannaceutically acceptable salt thereof; an additional 
5 agent selected fiom a kinase inhibitory agent (small molecule, polypeptide, antibody, 
etc.), an immunosuppressant, an anticancer agent, an anti-viral agent, antiinflammatory 
agent, antifungal agent, antibiotic, or an anti-vascular hyperproliferation compound; and 
any pharmaceutically acceptable carrier, adjuvant or vdiicle. Alternate compositions of 
this invention comprise a compound of the fonnulae described herein or a 

10 pharmaceutically acceptable salt thereof; and a pharmaceutically acceptable carrier, 
adjuvant or vehicle. Such compositions may optionally comprise one or more additional 
therapeutic agents, including, for example, kinase inhibitory agents (small molecide, 
polypeptide, antibody, etc.), immunosuppressants, anti-cancer agents, anti-viral agents, 
antiinflammatory agents, antifungal agents, antibiotics, or anti-vascular hyperproUferation 

15 compounds. 

The term **phannaceutically acceptable carrier or adjuvant" refers to a carrier or 
adjuvant that may be administered to a patient, together with a compound of this 
invention, and which does not destroy the pharmacological activity thereof and is 
nontoxic when administered in doses sufficient to deliver a therapeutic amount of the 
20 compound. 

Pharmaceutically acceptable carriers, adjuvants and vehicles that may be used in 
the pharmaceutical compositions of this invmtion include, but are not limited to, ion 
exchanges, alumina, aluminum stearate, lecithin, self-emulsifying drug delivery systems 
(SEDDS) such as d-a-tocopherol polyethyleneglycol 1000 succinate, sur&ctants used in 

25 pharmaceutical dosage forms such as Tweens or other similar polymeric delivery 
matrices, senrni proteins, such as human serum albumin, buffer substances such as 
phosphates, glycine, sorbic acid, potassium sorbate, partial glycmde mixtures of 
saturated vegetable fatty acids, wat^, salts or electrolytes, such as protamine sul&te, 
disodium hydrogen phosphate, potassium hydrogen phosphate, sodium chloride, zinc 

30 salts, colloidal silica, magnesium trisilicate, polyvinyl pyrrolidone, cellulose-based 
substances, polyethyloie glycol, sodium carboxymethylcellulose, polyacrylates, waxes, 
polyethylene-polyojtypropylene-block polymers, polyethylene glycol and wool fat. 
Cyclodextrins such as a-, and y-cyclodextrin, or chemically modified derivatives such 
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as hydioxyalkylcyclodextrin5» including 2- and S-hydioxypropyl-P-cyclodextrins, or 
other solubilized derivatives may also be advantageously used to enhance delivery of 
conq)ounds of the formulae described herein. 

The pharmaceutical compositions of this invention may be administered orally» 

5 parenterally, by inhalation spray, topically, rectally, nasally, buccally, vaginally or via an 
implanted reservoir, preferably by oral administration or administration by injection. The 
pharmaceutical compositions of this invention may contain any conventional non-toxic 
pharmaceutically-acceptable carriers, adjuvants or vehicles. In some cases, the pH of the 
formulation may be adjusted with phaimaceutically acceptable acids, bases or buffers to 

10 enhance the stability of the formulated compound or its delivery form. The term 
parenteral as used herein includes subcutaneous, intracutaneous, intravenous, 
intramuscular, intraarticular, intraarterial, intrasynovial, intrastemal, intrathecal, 
intralesional and intracranial injection or infusion techniques. 

The pharmaceutical compositions may be in the form of a sterile injectable 

IS preparation, for example, as a sterile injectable aqueous or oleaginous suspension. This 
suspension may be formulated according to techniques known in the art using suitable 
dispersing or wetting agents (such as, for example, Tween 80) and suspending agents. 
The sterile injectable preparation may also be a sterile injectable solution or suspension in 
a non-toxic paroiterally acceptable diluent or solvent, for example, as a solution in 1,3- 

20 butanedioL Among the acceptable vdiicles and solvents that may be employed are 
mannitol, water. Ringer's solution and isotonic sodium chloride solution. Jn addition, 
sterile, fixed oils are conventionally employed as a solvent or suspending medium. For 
this purpose, any bland fixed oil may be enq[>loyed including synthetic mono- or 
diglycerides. Fatty acids, such as oleic acid and its glyceride derivatives are usefiil in the 

25 preparation of injectables, as are natural pharmaceutically-acceptable oils, such as olive 
oil or castor oil, especially in their polyoxyethylated versions. These oil solutions or 
suspensions may also contain a long-chain alcohol diluent or dispersant, or 
carboxymethyl cellulose or similar dispersing agents which are commonly used in the 
formulation of pharmaceutically acceptable dosage forms such as emulsions and or 

30 suspensions. Other conunonly used surfactants such as Tweens or Spans and/or other 
similar emulsifying agents or bioavailability enhancers which are commonly used in the 
manufacture of pharmaceutically acceptable solid, liquid, or other dosage forms may also 
be used for the purposes of formulation. 
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The pharmaceutical compositions of this invention may be orally administered in 
any orally acceptable dosage form including, but not limited to, capsules, tablets, 
emulsions and aqueous suspensions, dispmions and solutions. Li the case of tablets for 
oral use, carriers which are commonly used include lactose and com starch. Lubricating 
s agents, such as magnesium stearate, are also typically added. For oral administration in a 
capsule form, useful diluents include lactose and dried com starch. When aqueous 
suspensions and/or emulsions are administered orally, the active ingredient may be 
suspended or dissolved in an oily phase is combined witti CTiulsifying and/or suspending 
agents. If desired, certain sweetening and/or flavoring and/or coloring agents may be 
10 added. 

The pharmaceutical compositions of this invention may con:q>rise formulations 
utilizing liposome or microencapsulation techniques. Such techniques are known in the 
art 

The pharmaceutical compositions of this invention may also be administered in 

15 the form of suppositories for rectal administration. These compositions can be prepared 
by mixing a compound of this invention with a suitable non-irritating excipient which is 
solid at room temperature but liquid at the rectal temperature and therefore will melt in 
the rectum to release the active components. Such materials include, but are not limited 
to, cocoa butt^, beeswax and polyethylene glycols. 

20 Topical administration of the phaimaceutical compositions of this invention is 

especially useful when the desired treatment involves areas or organs readily accessible 
by topical qyplication. For apphcation topically to the sidn, the pharmaceutical 
composition should be formulated with a suitable ointment containing the active 
components suspended or dissolved in a carrier. Carriers for topical administration of tfie 

25 compounds of this invention include, but are not limited to, mineral oil, liquid petroleum, 
white petroleum, propylene glycol, polyoxyethylme polyoxypropylene compound* 
emulsifying wax and water. Alternatively, the pharmaceutical composition can be 
formulated with a suitable lotion or cream containing ttie active compound suspended or 
dissolved in a carrier with suitable emulsifying agents. Suitable carrim include, but are 

30 not limited to, mineral oil, sorfoitan monostearate, polysorbate 60, cetyl esters wax, 
cetearyl alcohol, 2-octyldodecanol, benzyl alcohol and water. The pharmaceutical 
compositions of this invention may also be topically ^plied to the lower intestinal tract 
by rectal suppository formulation or in a suitable enema formulation. Topically- 
transdermal patches are also included in this invention. 

177 



wo 01/25220 



PCT/DSOO/27811 



The phannaceutical compositions of this invention may be administered by nasal 
aerosol or inhalation. Such conq)ositions are prepared according to techniques well- 
known in the art of phannaceutical formulation and may be prepared as solutions in 
saline, employing brazyl alcohol or other suitable preservatives, absorption promoters to 
5 CThance bioavailabiUty» fluorocarbons, and/or other solubilizing or dispersing agents 
known in the art. 

Dosage levels of between about 0.01 and about 100 mg/kg body weight per day, 
preferably between about 0.5 and about 75 mg/kg body weight per day of flie kinase 
inhibitory compounds described herein are useful in a monotherapy and/or in 

10 combination therapy for the prevention and treatment of kinase mediated disease. 
Typically, the pharmaceutical compositions of this invention will be administered from 
about 1 to about 6 times per day or altematively, as a continuous infusion. Such 
administration can be used as a chronic or acute ther^y. The amount of active ingredient 
that may be combined with the carrier materials to produce a single dosage form will vary 

IS dq)ending upon the host treated and the particular mode of administratioiL A typical 
preparation will contain from about 5% to about 95% active conq>ound (w/w). Preferably, 
such preparations contain from about 20% to about 80% active compound. 

When the compositions of this invention comprise a combination of a kinase 
inhibitor of the formulae described herein and one or more additional there^utic or 

20 prophylactic agents, both tiie kinase inhibitor and the additional agent should be present at 
dosage levels of between about 10 to 100%, and more preferably between about 10 to 
80% of the dosage normally administered in a monotherapy regimen. The additional 
agents may be administered separately, as part of a multiple dose regimen^ from tfie 
compounds of this invention. Altematively, those agents may be part of a single dosage 

25 form, mixed together with the compounds of this invention in a single compositioiL 

According to one embodiment, the pharmaceutical compositions of tiiis invention 
may comprise an additional kinase inhibitory agent Such additional kinase inhibitory 
agesats are those which may modulate, regulate or otherwise affect kinase enzyme 
activity. Such effects may lead to modulation of disease pathology and/or symptoms. 

30 Kinase inhibitory agents include, for example, small molecules, polypeptides, antibodies 
(including for example, monoclonals, chimeric, humanized, single chain, immunokines, 
etc.), and the like. Examples of additional kinase inhibitory small molecule agents 
include, but are not limited to, SU-6668, SU-5416, Zp-4190, ZD-1839, STI-571, CP- 
358774, LY-333531 and the like. 
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According to one embodiment, the pharmaceutical compositions of this invention 
comprise an additional inmnmosuppression agent Exanqiles of additional 
immunosuppression stents include, but are not limited to, cyclosporin A, FKS06, 
rapamycin, leflunomide, deoxyspergualin, prednisone, azathioprine, mycophenolate 

5 mofetil, 0KT3, ATAG, interferon and mizoribine. 

According to an alternate embodiment, the phannaceutical compositions of this 
invention may additionally comprise antibodies (including for example, monodonals, 
chimeric, humanized, single chain, intununokines, etc.), cytotoxic or hormonal anti-cancer 
agents or combinations thereof Examples of anti-cancer agents include, but are not 

10 limited to, cis-platin, actinomycin D, doxorubicin, vincristine, vinblastine, etoposide, 
amsacirine, mitoxantrone, tmpaside, taxol, taxotere, colchicine, phenothiazines, 
interferons, thioxantheres, anti-estrogens (e.g., tamoxifen), aromatase inhibitors, anti- 
androg^, LHRH antagonists, progetins, and GnRH antagonists. 

According to another alternate onbodiment, the pharmaceutical compositions of 

15 this invention may additionally comprise an anti-viral agent. Examples of anti-viral 
agents include, but are not limited to, Cytovene, Ganciclovir, trisodium 
phosphonofonnate. Ribavirin, d4T, ddl, AZT, amprenavir and acyclovir. 

Upon improvemmt of a patient's condition, a maintenance dose of a compound, 
composition or combination of this invention may be administered, if necessary. 

20 Subsequently, the dosage or fiequency of administration, or both, may be reduced, as a 
function of the symptoms, to a level at which the improved condition is retained when the 
symptoms have hem alleviated to &e desired level, treatmmt should cease. Patients may, 
however, require intermittent treatment on a long-term basis upon any recurrence of 
disease symptoms. 

25 As the skilled artisan will sppreciate, lower or higher doses than those recited 

above may be required Specific dosage and treatment regimens for any particular patient 
will depend upon a variety of &ctors, mcluding the activity of the specific compound 
employed, flie age, body weight, goieral health status, SM, diet, time of administration, 
rate of excretion, dmg combination, the severity and course of the disease, condition or 

30 symptoms, the patient's disposition to the disease, condition or symptoms, and the 
judgment of the treating physician. 

In an alternate embodiment, this invention provides methods of treating, 
preventing, or relieving symptoms of disease in a mammal comprising the step of 
administrating to said mammal any of the phannaceutical compositions and combinations 
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described above. Preferably, the mammal is a human. If the phannaceutical composition 
only comprises the inhibitor of this invention as the active component, such methods may 
additionally comprise the step of administering to said mammal an additional tiierapeutic 
agent, such as an antiinflammatory agent, immunosiqppressant, an anti-cancer agent, an 

s anti-viral agent, or an anti-vascular hyperproliferation compound. Such additional agent 
may be administered to the mammal prior to, concurrently witii, or following the 
administration of the inhibitor composition. 

The compounds of this invention may contain one or more asymmetric centers 
and thus occur as racemates and racemic mixtures, scalemic mixtures, single enantiomers, 

10 individual diastereomers and diastereomeric mixtures. All such isomeric forms of these 
compounds are expressly included in the present invention. The compounds of this 
invention may also be represented in multiple tautomeric forms, for example, as 
illustrated below: 




IS 



P OH 




the invention expressly includes all tautomeric forms of the compounds described herein. 
The compounds may also occur in cis- or trans- or E- or Z- double bond isomeric forms. 
All such isomeric forms of such compounds are expressly included in the present 
20 invention. All crystal forms of the compounds described herein are expressly included in 
the present invention. 

Substituents on ring moieties (e.g., phenyl, thienyl, etc.) may be attached to 
qiecific atoms, whereby they are intmded to be fixed to that atom, or they may be drawn 
unattached to a specific atom (see below), whereby they are intmded to be attached at any 
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available atom that is not already substituted by an atom other than H (hydrogen). For 
example, a structure drawn as: 




5 is intended to encompass all of the following stmctures: 




* 10 The compounds of this invention may contain heterocyclic ring systems attached 

to another ring system (e.g., a triazinylyl core ring, an R substituent as defined herein, or 
a het^aryl group). Such heterocyclic ring systems may be attached through a caibon 
atom or a heteroatom in the ring system. In instances wherein a heterocyclic or heteroaryl 
ring system is stated to be attached at a heteroatom (e.g., nitrogen atom), this refers to the 
15 heterocyclic or heteroaryl ring systrai being attached to the designated functional group at 

1 2 

said nitrogen heteroatom. To illustrate, for example, when an R or R substituent on a 
triazinyl core is a heteroaryl defined as being attached at a nitrogen atom, this definition 
includes, but is not limited to, structures such as those exonplified below: 

20 
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AH references cited herein, whether in print, electronic, computer readable storage 
media or other fomi, are expressly incorporated by reference in their entirety, including 
5 but not limited to, abstracts, articles, journals, publications, texts, treatises, internet web 
sites, databases, patents, and patent publications. 
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In order thai the invention described herein may be more readily understood, 
the following examples are set forth. It should be understood that these examples are 
for illustrative purposes only and are not to be construed as limiting this invmtion in 
any manner. NMR and MS spectra obtained for compounds described in the 
examples below and those described herein are consistent witii tiiat of the compounds 
of tiie formulae herein. 

Analytical methods: 

Unless otherwise indicated all HPLC analyses are run on a HP-1050 system 
with an HP Zorfoax SB-C18 (5 |x) reverse phase column (4.6 x ISQmm) run at 30 
degrees C with a flow rate of 1 .00 ml/minute. 

The mobile phase used solvent A (water/0.1% trifluoroacetic acid) and solvent 
B (acetonitrile/0.1% trifluoroacetic acid) with a 20-minute gradient 6om 10% to 90% 
acetonitrile. The gradient is followed by a 2-minute return to 10% acetonitrile and a 3 
minute flush. 

The peaks of interest eluted on the LC profiles at the times indicated 
LC-MS method for; 
Method A: 

1. Samples are run on a HP-UOO MSD system with a HP Zorfoax SB^8 (5 ^) 
reverse phase column (4.6 x SOmm) run at 30 degrees C with a flow rate of 0.75 
ml/minute. 

2. The mobile phase used solvent A (water/0.1% acetic acid) and solvent B 
(acetomtrile/0.1% acetic acid) with a 10-minute gradient from 10% to 90% 
acetonitrile. The gradient is followed by a 1 -minute return to 10% acetonitrile and 
a 2 minute flush. 

3. The peaks of interest eluted on the LC profiles at the times indicated. 
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Method B: 

4. Samples are run on an HP-UOO system with an HP Zoibax SB-C8 (5 \i) reverse 
phase column (4.6 x SOmm) run at 30 degrees C with a flow rate of 1.S ml/minute. 

5. The mobile phase used solvent A (water/0.1% acetic acid) and solvit B 
(acetomtriIe/0.1% acetic acid) with a 5-minute gradient from 10% to 90% 
acetonitrile. The gradient is followed by a O.S-minute return to 10% acetonitrile 
and a 1 .5 minute flustt 

6. The peaks of interest eluted on the LC profiles at the times indicated. 

Preparative HPLC ; Where indicated, compounds of interest are purified via 
preparative HPLC using a Gilson workstation with a 20 x 50 mm column at 20 
mL/min. The mobile phase used solvent A (water/0.1% trifluoroacetic acid) and 
solvent B (acetonitrile/0.1% trifluoroacetic acid) with a 10-minute gradient fiom 5% 
to 100% acetonitrile. The gradient is followed by a 2-minute retum to S% 
acetonitrile. 

Proton NMR Spectra; 

Unless otherwise mdicated, all ^H NMR spectra are run -on a Varian series Mercury 
300 MHz instrument. All observed protons are reported as paits-per-million (ppm) 
downfield from Tetrametfaylsilane (TMS) or other internal reference in the 
sfipropriate solvent indicated. 

Example A 

Sodium dicyanamide (105.9 g, 1.19 mol) is nearly dissolved into water and 
added quickly to concentrated hydrochloric acid (530 ml) cooled to about -18^C. The 
slurry is stirred at *18°C for about 15 minutes and then warmed to 35^C before being 
cooled to lO^C. The white precipitate is flien filtered, washed with small amounts of 
water, and dried under vacuum for twenty hours. About 50 g of N- 
cyanochloroformamidine is obtained: ^H NMR (DMSO-rfs) 5 7.59 (s, IH). 
Dimetfaylformamide (27.3 ml) is dissolved into dichloromethane at room temperature. 
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To this solution is added phosphoiyl chloride (27.3 ml) and then, after about S 
minutes, 30 g of N-cyanochloiofonnamidine. The mixture is stirred overnight at 
room t^perature and then washed 3 times with water and once with brine. The 
organic layer is then dried over sodium sulfate, filtered, and evaporated under reduced 
pressure. The white solid (20 g) thus obtained is idmtified as the 2,4-dichloro- 1,3,5- 
triazine:'H NMR (CDCI3) 5 8.88 (s, IH). 



Example B 

2,4-Dichloro-l,3,5-tria2ine (1.054 g, 7.028 mmol) is dissolved into DMF (5 
ml) and cooled to O^C. To this solution are added diisopropylethylamine (1.225 ml, 
7.028 mmol) and 3,4,5-trimethoxyaniline (1.185 g, 6.47 mmol). The reaction mixture 
is kept at O^C for 15 to 30 minutes and then at room temperature for 15 minutes to 2 
hours. The reaction mixture is then diluted with ed^l acetate and washed with brine. 
The organic layer is dried over sodium sul&te, filtered, and evs^rated in vacuo. The 
residue is treated with methylene chloride. The fnoduct precipitates as a white solid 
diat is filtered and dried under reduced pressure, to give material idratified as 924 
(711 mg, 37%): 'H NMR (300 MHz, DMSO^^) 6 10.58 (s, 1 H), 8.59 (br s, 1 H), 
7.00 (s, 2 H), 3.72 (s, 6 H), 3.60 (s, 3 H); HPLC Rt= 11,19 min; MS m/z = 279 [M- 
Cl+OHaf. 

Example C 

To a slurry of intmnediate 924 (75 mg, 0.2S3 mmol) in ethanol (5ml) are 
added diisopropylethylamine (44 ^1, 0.253 mmol) and 4-aininoveratroie (46 mg, 0.253 
mmol). The mix is heated at lOO^^C for 30 minutes. The solution is then cooled to 
room temperature and then to 0**C. A violet precipitate falls out of solution. The 
precipitate is filtered off and dried under reduced pressure to give 69 mg (66%) of 36: 
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MS m/z = 414[M+H]^; NMR (300 MHz, DMSO-Jtf) 5 9.48 (br s, 2H), 8.24 (s, 
IH), 7.22 (s, IH), 7.12 (m, IH), 7.00 (br s, 2H), 6.82 (d, IH), 3.68 (s, 6H), 3.57 (m, 
9H);HPLCRt = 9.47inm. 

The following compounds are prepared accoiding to the procedure described 
for compound 36, substituting the appropriate reagents. 



Compoand 


MS m/^ 


HPLCRt 


27 


397 


7.58 


28 


385 


9.48 


29 


446 


13,221 


33 


397 


7.86 


36 


414 


9.47 


39 


355 


8.30 


40 


355 


8.27 


41 


451 


12.80 


61 


406 


12.28 


62 


440 


11.36 


63 


384 


9.04 


64 


368 


11.19 


<^ 


372 


10.77 


66 


396 


12.89 


67 


368 


10.49 


68 


438 


10.33 


69 


469 


12.06 


70 


394 


8.90 


72 


388 


12.10 


73 


460 


13.41 


74 


378 


11.34 


75 


433 


12.15 


76 


466 


9.80 


77 


404 


9.13 


78 


370 


8.81 


79 


394 


8.11 


81 


425 


8.87 


82 


434 


12.44 


83 


384 


9.81 


85 


370 


8.31 


86 


4|14 


11.02 


87 


384 


10.69 


89 


384 


10.19 


90 


384 


10.71 


91 


354 


10.46 


92 


369 


6.81 


93 


459 


9.93 


94 


398 


9.27 


95 


442 


13.33 
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compound 


MS nifZ 


HFLiC Kt 


vo 


404 


12.32 


97 


405 


10.83 


AO 

98 


ilAil 

404 


11.33 


AA 

99 


405 


A 1 A 

9.19 


100 


430 


13.42 


4 A4 

101 


439 


8.81 


4 A^ 

104 


^ AO 

398 


/\ AA 

9.09 


1 Atf 

105 


446 


13.58 


lOo 


398 


1 A A 1 

10.91 


4 ^ ^AA 

135, 290 


388 


11.95 


177 


j| O it 

484 


11.26 


178 


483 


12.92 


183 


329 


7.75 


186 


379 


12.28 


250 


438 


13.34 


251 


438 


8.22 


252 


398 


10.11 


253 


415 


10.96 


254 


Nd 


6.82 


255 


475 


9,45 


300 


386 


11.85 


303 


372 


10.71 


304 


372 


11.27 


4 AJP 

305 


461 


9.35 


306 


406 


12.44 


316 


390 


11.88 


334 


nd 


9.62 


562 


543.2 


7.91 


613 


483 


12.55 


614 


422 


12.23 


617 


479 


9.32 


618 


4440 


12.53 


623 


503 


11.31 


624 


412 


8.82 


625 


402 


11.84 


627 


418 


12.41 


^^A 

629 


O A il 

394 


12.01 


632 


ii Ai\ 

440 


14.16 


633 


321 


12.32 


636 


414 


8.14 


691 


393 


(Method A) 7.47 






(MeUlOu A; /.Oo 




483 


(Method A) 626 


694 


483 


(Method A) 6.48 


695 


405 


(Method A) 5.38 


696 


396 


(Method A) 5.05 


697 


396 


(Method A) 6.76 
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v^ompoiiDO 


irla in/z 




O70 




^MeiuOG J\) 0. 


oyy 








40U 


11 lit 
13.14 




io>i 
3o4 


Q /CI 
O.Ol 




Jyi 


/ 


VJU 


J 00 


11 1 ^ 


V31 


Af\r\ 


0 /CO 

0.00 






1 1 1Q 

1 1.3o 






y.03 




ill 1 

412 


1 0 OA 

12.20 


935 


382 


7.81 




40o 


1 '3 ^0 


937 


386 


11.31 


1031 


438 


12.25 


1047 


nd 


6.57 


922 


475 


(Method A) 
8.13 



OMe 




To a sliiny of intermediate 924 (79.6 mg, 0.2683 mmol) in isopropanol (2nil) 
are added diisopropyl^ylamine (46.7 0.2683nimol) and 4-methoxybenzylamine 
(37 mg, 0.2683 mmol). The mix is heated at lOO^C fiom 30 mmutes to 40 hours. 
The solution is then cooled to room temperature and sonicated. The precq)itate is 
filtered and dried under reduced pressure, giving 51.6 mg (48%) of compound 80. 

The following compounds are prepared according to the procedure described 
for compound 80, substituting the appropriate reagents. 



Compomid 


MS m/z 


HPLCRt 


80 


398 


10.34 


103 


363 


7.47 


409 


292 


7.54 


425 


397.9 


8.95 
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v^unipoiinQ 


irio m/z 


arlj%^ KC 


*tx / 






A'Jft 


Q 


in 71 


olv 








J 52.1 










619 


408 


11.40 


620 


408 


11.40 


628 


382 


10.87 


630 


368 


10.25 


1002 


347 


7.98 




Compound 428 

To a solution of dichloiotriazine (75mg, 0.50 mmol) in dry DMF (3 mL) is 
added diisopiopylethylamine (78 mg, 0.6 mmol) at O^C under a nitrogen atmosphere. 
The resulting yellow solution is stirred at O^^C for O.S-lhour. Aniline (.05 mmol) is 
added and the reaction stirred for 1-3 hours at room tCTipmtiire. Finally, a solution 
of amine hydrochloride (85 mg, 0.5 mmol) and diisopropylethylamine (156 mg, 1.2 
mmol) in diy DMF (1.2 mL) is added and the mixture stirred for a fiulber 10-24 hour. 
The reaction is quenched in a 1:1 water/brine mixture (5 volumes) and extracted with 
ethyl acetate (4 X 10 mL). Combined organic extracts are dried, concentrated in 
vacuo and the resulting residue purified by column chromatography (EtOAc/n- 
Hexanes) to give compound 428 as an off-white solid (114 mg, 46%). MS m/z = 
493; HPLC Rt = 8.40 minutes. 
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CI 



Example 1 



CI 



Example 3a 





MeO 



12 



Example 1 

To a solution of S g (27.1 mmol) of cyanuric chloride in SO mL of diy diethyl 
ether at -20^C is added, by slow dropwise addition, 26 mL of a IM solution (26 
nunol) of phenyl magnesium bromide. The reaction is stirred for 1 hour and wanned 
to 0°C whereupon it is quenched with cold saturated ammonium chloride and 
partitioned between ethyl acetate and dilute sodium chloride solution. The organic 
layer is dried over magnesium sul&te, filtered and evaporated to yield cmde product 
diat could be used directly, without further purification, in subsequent reactions. 

Example 3a (One-pot procedure) 

To a dry solution of dichlorotriazine (1 13mg, 0.50 mmol) in DMF (1.5 mL) is 
added diisopropylethylamine (0.17 mL, 0.55 mmol) followed by neat o-anisidine 
(68mg, 0.55 mmol). The resulting solution is stirred at room temperature under a 
nitrogen atmosphere for l-5h. The reaction is diluted with 2N aqueous HCl (10 mL), 
brine (5 mL) and extracted with EtO Ac ( 3 x 6mL). Clombined organics is diluted with 
MeOH (3 mL) and 10% Pd-C (120 mg) and triethylamine (0.2 mL) added. Hydrogen 
gas is bubbled Arough the mixture for Ih and the mixture allowed to stir at room 
ten4>eraturo under a hydrogen atmosphere for 10-30h. The mixture is filtoed ttirough 
celite and washed with MeOH. The filtrate is concentrated in vacuo and the oude 
material purified by column chromatography (EtOAc/ n-Hexanes) to provide 
conqx>undl2 (90 mg, 65%) as a yellow solid. 

Example 3b 
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To a solution of 441 mg (2.4 mmol) of cyanuric chloride in 5 mL of dry 
diethyl ether at -20^C is added, by slow dropwise addition, 2 mL of a IM solution (2 
mmol) of phmyl magnesium bromide. The reaction is stirred for .5 hour and wanned 
to 0°C whereupon 439 mg (2.4 mmol) of 3,4,5-trimethoxy aniline and 416 fiL (2.4 
mmol) of diisopropyl ethylamine is added in r^id succession. The resulting solution 
is wanned to room temperature and stirred for one hour. The reaction is quenched 
with saturated ammonium chloride and partitioned between ethyl acetate and 
saturated sodium chloride solution. The oiganic layer is dried over magnesium 
sulfate, filtered and ev^orated to yield crude product which is recrystallized fix>m 
metiianol to give matmal identified as the desired conqiound 

Example 3c 



To 98 mg (.37 mmol) of triazine in 2 mL of dimethylformamide is added 45 
mg of 10% palladium on carbon. The flask is evacuated and flushed with hydrogen 
five times. To the sealed reaction flask is then added 517 jtL (3.8 mmol) of 
triethylamine. The reaction is evacuated and flushed two more times and then stirred 
rapidly for four hours while maintaining an atmosphere of hydrogen. Tlie completed 
reaction is diluted with ethyl acetate, filtered through celite, and partitioned between 
ethylacetate and water. The organic layer is washed with saturated brine, dried with 
magnesium sulfate, and filtered to yield crude product The crude product is triturated 
with dichloromethane to give a white soUd which can be filtered and dried to provide 
mat^al identified as pure compound 971. 

The following compounds are prepared according to the procedure ouflined 
for compound 971, substituting the i^ropriate reagents. 



CI 



10%Pd-C. TEA. 
H2. DMF 
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cmpd w 


lirLtC Kt 


Ma 


o 
o 


O.Z2 




11 


1U.04 


zo4 


12 


16.03 


279 


13 


14.95 


279 


14 


13.85 


280 


IS 


15.17 


309 


16 


6.32 


231 


17 


11.88 


274 (M-tBu) 


18 


11.71 


265 


19 


15.47 


308 (M-tBu) 


20 


15.11 


267 


151 


10.27 


291 


154 


9.63 


392 


ICS 

ISS 


1J.4U 


515 


163 


15-41 


307 


164 


15.21 


335 


165 


11.36 


nd 


970 


13.77 


339 


971 


7.2 


231 



Example 2 




1. ) 3,4,5*Trimetho)(yanDine 

2. ) Hj, Pd/C 



See: Chakrabarti, JJC; Tupper, D.E. J. of Heterocyclic Chem., 1974, /i, 417 - 42L 

Cyanuric chloride (7 mmole) is dissolved into toluene (5 mL) air in a tube 
under air at room temperature. Pyrrole (7 mmole) is added, the tube is sealed, and the 
reaction heated to 80 for two hours, tfam cooled to room temperature. This gives a 
red-brown solid, which gives a series of spots by HX; (50% EtOAc:hexane, silica 
gel). This material is eluted through a column of silica gel with 100% methylene 
chloride giving the dichloride intennediate conqiound. Displacement of the chloride 
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witii an appn^naic amine under standard conditions (described herein) followed by 
reduction of the remaining chloride by hydrogenation under standard conditions 
results in die desired product. 



Example 5 




NH W N 

^ 1)HCI.MeOH f^^^ P0a3.DMF ^ j-'^y'^N^CI 

Ci^N*' 2)NH40Ac ci*^N iiss CHaCN.CHjClj a^tT 1157 
isopropanol 

N'^N N^N 
Isopropanol ci^N^ 65-90»C rp m-^n^ 

D 10 



Compounds may be prepared according to the above scheme: 
e-Chloronicotinonitrile (650 mg, 4.7 mmol) is dissolved in 30 ml dry EtOH at 0 ^^C. 
HCl gas is bubbled through the solution until precipitate is present for 30 min. The 
vessel is sealed, refiigerated, thoroughly concentrated, and suspended in 30 mL 
isopropanol. Ammonium acetate (700 mg) is added and stirring continued for about 
20 hours. The mixture is concentrated, and the residue is triturated with a small 
amount of isopropanol and filtered. The resulting amidine is suspended in 10 mL 
isopropanol with 500 mg solid cyanamide and the stirring solids are dissolved by 
addition of 30 mL of 5% aqueous NaHC03. Aftor two days stirring, the white 
precipitate is collected and washed with a small amount of isopropanol. 

By extension of tfie m^odology of Rogo: Harris [Synthesis 1980, 841-842], 
the resulting cyanoamidine 1156 is converted to 2-chlon>-4-(6-chloio-pyridin-3-yl)- 
[l,3,5]triazine 1157: to 555 mg compound 1156 suspended in 20 mL CH2CN at 0 °C 
is added reagent that is prepared by mixing POCI3 (340 ^l, 3.6 nunol) and DMF (280 
Hl, 3.6 mmol) in 7 mL CH2CI2 at 0 **C. Additional CH2CN (30 ml) aUows the thick 
mixture to stir. After three hours, the now clear solution is concentrated and filtered 
through a plug of silica, using CH2Cl2/isopropanoI as necessary to dissolve, and 
hexane/tBuOMe to elute. 2-Chlon)-4-(6-chloro-pyridin-3-yl)-[l,3,5]triazine 1157: 
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MS w/fe = 227 [M+Hf; IH NMR (300 MHz, DMSO-i/tf) 9.21 (s, IH), 9.17 (d, J=^.6, 
IH), 8.56 (dd, J==8.3, 2.5, IH). 7.63 (d, J=8.2); HPLC Rt - 13.1 min. 

Compound 1157 reacts with an optionally substituted aiyl or heterocyclic or 
heteroaiyl amine (where is as defined in the formulae herein) at room temperature 
to produce the desired adduct. The remaining chloride may then be displaced by 
reaction with amine (neat or in a small amount of solvent) at elevated temperature. 
The product may be isolated by filtration, silica gel chromatography, or preparative 
HPLC. 

H 

1157 OMe, T^OMe ^ A. OMe 

isopropanol j^^^ OMe 70 oQ 

^"^^ 1158 ^Nv, 434 

CI 

Compound 1157 (550 mg , 2.4 mmol) and trimethoxyaniline (530 mg. 2.9 
mmol) are stined in 25 mL is(qm>panol ovemigbt EtaN (500 ^1) is added to allow 
the now viscous reaction to pioceed to completion. After two hours, the material is 
filtered and rinsed witfi isopropanol and /-BuOMe to obtain 870 mg yellow solid 
1158. MS 374 [M+Hf ; IH NMR (300 MHz, TSMSO-dS) 10.21 (s, IH), 9.14 (s, 
IH). 8.71 (s. IH), 8.50 (m, J=8.2, finer coupling, IH), 7.60 (d, J=8.2), 7.04 (s, 2H), 
3.65 (s, 6H), 3.50 (s, 3H); HPLC Rt - 13.2 min. 

Con^und 1158 (38 mg, 0.10 mmol) is heated with 500 ^1 morpholine 
ovonight at 70 **C in a sealed tube. The mixture is triturated with isopropanol and 
filtered to obtain 434. MS = 425 [M+Hf; IH NMR (300 MHz, DMSO-rftf) 8 (s, 
IH), 9.07 (d, J=2.3, IH), 8.66 (s, IH), 8.35 (dd, J=9.1, 2.3. IH). 7.17 (s, 2H), 6.94 (d, 
J=9.1, IH), 3.8-3.5 (m, 8H), 3.82 (s, 6H), 3.60 (s, 3H); HPLC Rt = 8.96 min. 

The following compounds are prepared according to the procedure outlined 
for compound 434, siibstituting the appropriate amine in the second reaction step: 

Compound 448: MS m/z = 468 [M+H]*; IH NMR (300 MHz, DMS0-rf5) 
9.94 (s, IH), 8.99 (s, IH), 8.62 (s, IH), 8.19 (d, J=8.2, IH)), 7.35 (m, IH), 7.18 (s, 
2H), 3.76 (s, 6H), 3.60 (s, 3H), 3.32-3.23 (m), 2.45-2.35 (m), 1.66-1.57 (m. 2H). 0.93- 
0.88 (m, 6H); HPLC Rt = 7.47 min. 
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Compound 449: MS m/z » 383 [M+H]^; IH NMR (300 MHz, DMS0-d6) 9.97 
(8, IH), 9.06 (d, 2.2, IH), 8.64 (s, IH), 8.31 (dd, J=9.1, 2.2, IH), 7.18 (s, 2H), 6.74 (d, 
J=8.8, IH), 3.76 (s, 6H), 3.61 (s, 3H), 3-10 (s, 6H); HPLC Rt » 8.32 mia 

Compound 497: MS m/^ = 413 [M+Hf ; IH NMR (300 MHz, DMSCWtf) 9.94 
(s, IH), 8.98 (s, IH), 8.62 (s, IH), 8.18 (d, J=8.5, IH), 7.31-7.16 (m, IH), 7.17 (s, 
2H), 6.51 (d, J=8.8, IH). 4.48-4.45 (m, IH), 3.75 (s, 6H). 3.60 (s, 3H), 3.33-3.27 (m, 
2H), 3.47-3.41 (m, 2H), 1.70-1.61 (m, 2H); HPLC Rt = 7.86 min. 

The following compounds are prq)ared according to the procedure outlined 
for compound 434, substituting the s^ropriate amine in the second reaction stq>: 



Componnd 


HPLC ret 


MSm/g 


436 


7.69 min. 


424 


446 


8.36 min. 


452 


471 


10.37 min. 


445 


472 


7.20 min. 


412 


1074 


7.13 min. 


398 



Example 6 

1)HCI, MeOH 

. 2)NH,OAc NH N^N 

isoprppanol ffY^H ^^^^^ ' rpV^^N^CI 

^N^CI 3) H^NCN. NaHCOj ^n'^Ci" CH3CN.CH2CI2 ^n^CI 

isopropanol, HjO 1159 1160 



N N 



^^^2 ^ iJ^^Y^N^^^ rpY^N^NHR3 
isopropanol ^ff<ci 85-11500 ^N^NR,R,, 



Compounds in ^cample 6 may be prq>ared by a similar process as in Exan4)le 
5: S.O g 2-chloromcotinamide (36 mmol) is dissolved in 100 mL dry EtOH at 0 ^C. 
HQ is bubbled through the mixture for three hours and tfie mixture is sealed and 
refrigerated overnight. After concentration^ ftxe residue is stirred with 5.5 g 
ammonium acetate in 100 mL isopropanol Afi^ 12 hours, the pH is adjusted to 9 
(from 4) using concentrated ammonium hydroxide solution, and stirring continued 
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two more days. The mixture is concentrated and purified by flash chromatography 
(10:1:0.1 CH2Cl2^eOH/NH40H). Triturating in hot /BuOMe/isopropanol removes 
some residual amide side-product to provide 3.6 g white solid amidine. 

Amidine is converted to cyanoamidine as in example 5, with the modification 
that the bulk of the product is isolated by EtoAc extraction of the aqueous reaction 
mixture followed by flash chromatography using 95:5:0.5 CH2Cl2/MeOH/NH40H. 
Cyanoamidine 1159: MS m/z = 181 [M+H]^; HPLC Rt = 4.93 min. 

3.5 g cyanoamidine 1159 is added as a solid to a stirring, 0 solution of 
POCI3 (2.3 ml, 25 mmol) and DMF (1.9 ml, 25 mmol) in 100 ml CH3CN. The clear 
solution is stirred at room temperature for one hour, concentrated, and immediately 
filtered through a plug of silica as in Example 5. Concentration provides 3.7 g white 
soUd 2-chloTO-4-(2-chloro-pyridin-3-yl)-[l,3,5]triazine 1160. MS m/fe = 227 [M+H]"^; 
IH NMR (300 MHz, DMSO-J5) 9.29 (s, IH), 8.50 (m, J=^.8, finer coupling, IH), 
8.20 (m, J=7.2, finer coupling, IH)), 7.54-7.50 (m, IH); HPLC Rt = 10.69 min. 




Compound 1160 reacts with an optionally substituted aryl or heterocyclic or 
heteroaryl amine (where is as defined in the formulae herein) at room tenq)erature 
to produce tfie desired adduct. The remaining chloride may then be displaced by 
reaction with neat amine (or in some cases with a small amount of isopropanol as 
solvent) at elevated temperature. The product may be isolated by filtration or silica gel 
chromatogr^hy. 

Compound 1160 (1.7 g, 7.5 mmol) is stirred ovCTiight at room temperature 
with 3,4,5-trimethoxyamline (1.5 g, 8.3 mmol) in 200 mL isopropanol. After addition 
of 2 ml EtsN, stirring is continued for an additional day. The mixture is concentrated, 
triturated with ^-BuOMe and filtered, rinsing with a small amount of isopropanol. 
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The 2.5 g of conqioimd 1075 obtained contains one equivalent of EtjN salt, but is 
oflierwise pure; ttiis material is used as is or is filtoed through a plug of silica. MS 
m/z = 374 [M+HT; 1H NMR (300 MHz, DMSCWtf) 10.23 (s, IH), 8.71 (s, IH), 8.41- 
8.38 (m, IH), 8.7-7.9 (br m, IH), 7.45-7.41 (m, IH), 7.00 (s, 2H), 3.57 (s, 6H), 3.45 
(s, 3H); HPLC Rt = 10.86 min. 

Compound 1075 (31 mg, 0.083 mmol) is stined in a sealed tube with 2S0 ^l 
^-^+>l-phenylethylamine at 88 *C for 8 hours. The mixture is diluted with 
/-BuOMe, and the resulting white precipitate (chloride salt of the reagent amine) is 
removed by filtration. The filtrate is concentrated, triturated with isopropanol, and the 
yellow solid 1110 is obtained by filtration. MS m/z = 459 [M+Hf ; IH NMR (300 
MHz, DMSO-£/<J) 10.02 (s, IH), 9.47 (br d, J=7.6, IH), 8.66 (s, IH), 8.52 (m, J=7.5, 
finer coupling), 8.03-8.01 (m, IH), 7.30-7.00 (m, 5H), 6.89 (s, 2H). 6.51 (dd, J=7.6, 
4.7, IH), 5.30-5.20 (br m, IH), 3.62 (s, 6H), 3.43 (s, 3H), 1.50-1.10 (br m, 3H); HPLC 
Rt= 11.42 min. 




F . 



Compound 564 is prepared according to the procedure outlined for compound 
1110, substituting the appropriate amines' in each of the two reaction steps. 
Compound 565: MS m/z = 473 [M+H]^; HPLC Rt = 8.16 min. Conqiound 564: MS 
m/z = 562 [M+H]*; HPLC Rt = 8.82 min. 
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H 



Compound 1081 is prepared according to the procedure outlined for 
compound 1110, substituting the appropriate amines in each of the two reaction steps. 
Intermediate compound 1161: MS m/^ = 327 [M+H]^; HPLC Rt = 7.86 min; 
Compound 1081: MS = 348 [M+Hf; IH NMR (300 MHz. DMSO-dS) 10.38 (s, 
IH), 9.24 (br s, IH), 8.71 (s, IH), 8.53 (d, J=6.4). 8.12 (dd, J=^.5, 1.9, IH), 7.82-7.55 
(m. 5H), 7.14 (br s, IH), 6.56 (dd. J=^.9, 4.7, IH). 5.8 (br s, IH). 4.99 (br d, J=17.3, 
IH), 4.89 (br d, J=9.7, IH), 4.02 (br s, 2H)aiPLC Rt = 7.23 min. 




F 



Compound 1104 above is prepared according to the procedure outlined for 
compound 1110, substituting the iq)propriate amines in each of the two reaction steps. 
Intermediate compound 1162: MS m/r = 314 [M+H]*; IH NMR (300 MHz, 
DMSCW5) 10.36 (s, IH), 8.74 (s, IH), 8.42 (dd, J=4.8, 1.9, IH), 8.08 (br s, IH), 7.56 
(s, IH). 7.50-7.42 (m, 2H), 7.14 (app t, J=7.8, IH), 6.909 (d, J=7.6, IH), 5.07-5.03 
(m, IH), 4.33 (d, J=5.6, 2H); HPLC Rt = 8.84 min. Compound 1104: MS w/z = 403 
[M+H]*; HPLC Rt = 9.93 min. 
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Compound 1099 is prepared according to the procedure outlined for 
compound 1110, substituting the qipropriate amines in each of the two reaction stq)s. 
Intermediate compound 1163: MS m/z = 342 [M+H]*; HPLC Rt = 9.48 min. 
Compound 1099: MS m/z = 413 [M+H]*; IH NMR (300 MHz, DMSO-rfd) 10.19 (br 
s. IH), 9.77-9.53 (br m, IH), 8.63 (s, IH). 8.56 (d, J=7.0, IH), 8.08-8.05 (m. IH), 
7.55-7.28 (br s. IH), 7.41 (s, IH), 7.20-7.03 (m. 7H), 6.84 (d. J=7.6, IH), 6.54 (dd. 
J=7.6, 4.8, IH), 4.74-4.48 (br m. 2H), 3.62 (s, 2H); HPLC Itt = 10.18 min. 



1160 




F 



Compound 1102 is prepared according to the procedure outlined for 
compound 1110, substituting ttie ^propriate amines in each of the two reaction stq)s. 
Intennediate compound 1164: MS m/z = 365 [M+H]*; HPLC Rt = 9.65 min. 
Compound 1102: MS m/z = 454 [M+Hf ; IH NMR (300 MHz, DMSO-rftf) 10.23, (s, 
IH), 9.62 (br s. IH), 8.64 (s, IH), 8.51 (br s, IH), 8.08 (br d, J=3.4, IH), 8.04 (s, IH), 
7.60 (s, IH). 7.60-7.40 (br m, IH), 7.44 (s, IH), 7.29-7.03 (m, 3H), 6.99-6.86 (m. 
3H), 6.59 (br s, IH), 5.48 (s, 2H). 4.59 (br s, 2H); HPLC Rt = 10.50 min. 
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Compound 1113 is prqiared according to the procedure outlined for 
compound 1110, substituting the ^propriate amines in each of the two reaction stq>s. 
Litermediate compound MS = 369 {M+H\*; HPLC Rt = 83S min. 

Compound 1113: MS = 426 [M+HT; 1H NMR (300 MHz, DMSOhAQ 11.4-11.3 
(m, IH), 10.1-10.0 (m, IH), 8.70-8.57 (m, IH), 8.65 (s, IH), 8.26-8.15 (m, IH), 7.67 
(br d. J=7.5, IH), 7.42-7.00 (m, 5H), 6.91-6.72 (m, 4H), 3.64-3.54 (m, 4H), 2.96-2.86 
(m, 4H); HPLC Rt = 9.33 min. 



1160 




Compound 1116 is prepared according to tfie procedure outlined for 
compound 1110, substituting fbe ^roptiate amines in each of the two reaction stq>s. 
Intermediate compound 1166: MS m/^ = 324 [M+H|'^; HPLC Rt = 8.75 min. 
Compound 1116: MS = 347 [M+Hf; IH NMR (300 MHz, DMSO-</6) [rotamors] 
10.1 (s, IH), 9.0-8.9 & 8.7-8.4 (br m, 2H), 8.6 (s, IH), 8.1-7.7 (br m, 2H), 7.9 (s, IH), 
7.5-7 J (br m2H), 6.5-6.4 (br m, IH), 4.3-3.9 (br m, IH), 1.2-1.0 & 0.7-0.5 (br m, 
6H); HPLC Rt = 8.13 min. 
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1160 




H H 




1167 [ J 1093 

Me N 




Compound 1093 is prq^ared ess^tially according to the procedure outlined 
for compound 1110, substituting the s^propriate amines in each of the two reaction 
steps, and adding a final deprotection step to remove the /-butyl carbamate (1:1 
CF3COOH/CH2CI2, 0 ''C, 1 hour,): Compound 1093: MS m/z = 540 [M+H]"^; Rt = 
7.38 min. 

The aniline used in the second reaction step to prepare compound 1093 is 
prepared as shown below: 

r"NH 
1) HN^ .1000c 





2)0[C02C(CH3)3]2 

OMe X 3) NH/COO- 

O^NH -10% pd/c, MeOH 




1168 Me^O^N^ 

Me O 




1169 



2-Methoxy-4-nitroaniline (4.2 g, 25 mmol) and 4-bromobutyiylchloride (5.0 g, 
27 mmol) are stirred overnight at room temperature in 100 mL CH2CI2. After 
addition of 100 mL saturated aqueous NaHCQa and stirring 30 minutes, the mixture is 
diluted wifli 300 mL CH2CI2, washed with 1 N HCl and brine, and dried with 
Mg2S04. Concentration, trituration with /-BuOMe, and filtration provided 7.0 g 
acylated product 1168. A portion of this material (3.4 g, 11 mmol) and 3.3 g 
piperazine (38 mmol) are heated together as a melt at 100 ^'C for 10 minutes. The 
residue is triturated wifli MeOH and filtered; the filtrate is concentrated and purified 
by flash chromatogr^hy in 10:1:0.1 CH2Q2/MeOH/NH40H to provide 2.1 g 
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material, which is stiired wifli 1.4 g di-Z-butyl dicaifoonate in 40 mL CH2CI2 at 0 to 
room temperature for 40 minutes. Chromatography in M % MeOH in CH2CI2 
followed by trituration with r-BuOMe and filtration provides 2.2 g off-white solid. 
This nitroarene (440 mg, 1.0 mmol) is stirred in 20 mL MeOH at 46 uiidCTN2 with 
380 mg ammonium carbonate and 120 mg Pd/C. After 20 minutes, the mixture is 
diluted with EtoAC, filtered, and concmtrated. Silica gel chromatography in EtOAc 
95:5:0.5 CH2Cl2/MeOH/NH40H followed by concentration 60m /-BuOMe 
provided 400 mg of compound 1169 as a pinkish, glassy soUd. 




Conq)ounds prepared according to the procedure of Example 6 in which 
3-aininobenzyl alcohol is added in the second reaction step may be further modified: 
the benzylic alcohol may be converted to an intermediate which may be displaced 
with an appropriate nitrogen, oxygCT, sulfur, or carbon nucleophile. 




F F 



Compound 1104 (50 mg, 0.12 imnol) is stirred under N2 with 22 ^1 thionyl 
chloride (0.31 mmol) and 42 mg imidazole (0.61 mmol) in 4 mL 1:1 CH2CI2/CH3CN. 
After 12 hours, 2 ml DMF is added, followed by 120 mg powdered K2CO3, 5 mg 
r-Bu4N^, and 30 mg additional imidazole. The mixture is stirred four hours at 53 
After concentration, chromatography on silica gel in 2% 4% MeOH in CH2CI2, 
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trituiration with r-BuOMe, and filtration provided 1109 as a white solid MS m/z = 
453 [M+H]*;Rt = 8.71 min. 

Compounds below are prepared according to ttie procedure for compound 
1110, substituting the appropriate amines in each of the two reaction steps. 



Compoimd 


HPLCret 


MSm^ 


828 


(Method A) 7.86 mm 


456 


829 


(Method A) 7.71mm. 


461 


830 


(MediodA) 8.42 mm. 


471 


831 


(Method A) 7.41mm. 


473 


832 


(Method A) 7.44 mm. 


473 


833 


(Method A) 7.43 min. 


445 


834 


(Method A) 8.50 min 


479 


835 


(Method A) 8.92 min. 


499 


836 


(Method A) 8.86 min. 


499 


837 


(Method A) 9.40 min. 


500 


838 


(MetfiodA) 8.77 min. 


537 


839 


(Method A) 8.80 min. 


523 


840 


Method A) 8.94 min. 


523 


841 


(Method A) 8.03 min 


485 


842 


(Method A) 8.68 min. 


529 


843 


(Method A) 7.60 min 


459 


844 


(Method A) 8.14 min 


495 


845 


(Method A) 8.50 min 


509 


846 


Method A) 7.92 min. 


471 


847 


(Method A) 4.93 min. 


528 


848 


(Method A) 6.38 min. 


437 


849 


(MediodA) 7.02 min. 


439 


850 


(Method A) 8.24 min 


451 


851 


(MediodA) 8.24 min 


485 


890 


(Method A) 7.28 min. 


473 


1076 


923 min. 


396 


1077 


10.65 min. 


446 


1078 


7.44 min 


412 


1079 


8.92 min 


466 


1080 


9.06 min. 


446 


1082 


8.50 min. 


398 


1083 


8.55 min. 


404 


1084 


7.39 min. 


350 


1085 


10.69 min. 


475 


1086 


10.45 min. 


475 


1087 


11.05 min. 


463 


1088 


10.92 min. 


463 


1089 


9.22 min. 


397 


1090 


9.04 min. 


474 


1091 


8.64 min. 


355 
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ComDound 


HPLCiet 


MS mh 


1092 


10 94 tnin 


431 


1094 


9 75 min 


399 

J y y 


1095 


Q Q1 min 
J 1 mm. 


All 


1096 


6 7K min 


S06 


1097 




365 


1098 


0«00 IIA111« 


388 


1100 


10 4S min 


431 


1101 


10 7^ min 


436 


1103 


9 71 min 


385 


llOS 


0 7^ min 




1106 


10 16 min 


458 


1107 


9 26 min 


305 


1108 


9 48 min 


413 


1111 


11.40 min. 


459 


1112 


8.26 min. 


392 


1114 


8.31 min 


337 


Ills 


9.19 min 


371 


1117 


8.64 min. 


381 



Example 7 





1) Mel,Et3N 

2) NH40Ac X 
isopropanol fT'''^^^ POCI3.DMF n 

3) H2NCN, NaHCOa ^ T CH3CN ^ 

Isopropanol. H^O Gl 1170 CI 1171 

isopropanol 90-110<<; N,^^ 

CI 

Compounds in example 7 may be prepared in a similar manner as those 
described in Exan^le 5: the ttiioamide of 2-chloroisonicotinamide [prq>ared 
according to Libermann, D.; Rist, N.; Grumbach^ F.; Cals, S.; Moyeux, M.; Rouaix, 
A. Memoires Presenies a la Societe Chimique 1958» 694-702] is all^lated with 
methyl iodide. The resulting thioimidate salt (4.3 g, 13.5 mmol) is stirred overnight in 
100 ml isopropanol with 1.7 g ammonium acetate. After concentration and trituration 
with isopropanoI//-BuOMe, filtration provides the amidine as a solid (2.3 g). This 
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material is stirred overnight with 3.S g solid NaHC03» 2.4 ml of a 50% aqueous 
solution of H2NCN, 40 ml isoprq)anol, and 100 ml H2O. The resulting precipitate is 
triturated with a small amount of isopropanol to obtain 1.6 g cyanoamidine 1170. 
This material is suspended in CHaCh/CHaCN with 1.3 ml POCI3 and 1 ml DMF at O 
and the mixture is wanned to room temperature. After several hours, the 
homogenous solution is poured into a 1:1 mixture of pH 7 buffer and saturated 
NaHCOa. After extraction with EtOAc and filtration through a plug of silica, 1.6 g of 
2-chIoio-4-(2-chloro-pyridin-4-yl)-[ly3,5]triazine 1171 is obtained as a white solid. 
MS m/z = 227 [M+H]^; HPLC Rt = 13.18 min. 

Compound 1171 reacts with an optionally substituted aryl or heterocyclic or 
heteroaryl amine (where is as defined in the formulae herein) at room temperature 
to produce the desired adduct. The remaining chloride may then be diq>laced by 
reaction with amine (neat or in a small amount of solvent) at elevated temperature. 
The product may be isolated by filtration, silica gel chiomatogR4>hy, or preparative 
HPLC. 



1171 




Compound 1171 (250 mg, 1.1 mmol) and 3-(l,l,2,2,-tetrafluoroethoxy)aniline 
(230 ^il, 1 .5 mmol) are stirred in 2mL TEIF overnight The mixture is diluted with t- 
BuOMe and filtered; the filtrate is concentrated, triturated with r-BuOMe, filtered, and 
washed with a small amount of isopropanol to obtain 320 mg compound 330 as an 
oflF-white soUd. MS m/z = 400 [M+H]*; HPLC Rt = 16.50 min. 

Compound 330 (27 mg, 0.068 mmol) is stirred under N2 15 hours in t mL 
piperidine at 93 - 104 ^C. After concentration and silica gel chromatography in 95:5 
CH2Cl2/MeOH and trituration widi isopropanol, compound 346 is obtained as a 
yeUow soUd. MS = 449 [M+H]*; HPLC Rt = 12.53 min. 
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Compound 180 is prepared according to the procedure outlined for compound 
346, ^stituting the appropriate amines in each of the two reaction steps. 
Intermediate compound 331: MS m/b = 374 [M+H]'*'; HPLC Rt = 13.8 min. 
Compound 180: NfS m/z = 413 [M+H]^; HPLC Rt ^ 8.18 min. 

Compound 433 is prq>ared fiom compound 331 according to die procedure 
outlined for compound 346, substituting the ^propriate amine. Compound 443: MS 
m/z = 468 [M+H]''; IH NMR (300 MHz, DMSO-rf6) 10.22 (s, IH), 8.80 (s, IH), 8.09 
(d, J=5.3, IH), 7.35 (s, IH), 7,23 (dd, J=5.3, 1.5, IH), 7.16 (s, 2H), 6.87-6.81 (m, IH), 
3.75 (s, 6H), 3.61 (s, 3H), 3.3-3.2 (m), 2.5-2.3 (m), 1.64-1.58 (m, 2H), 0.90 (t, J=7.0, 
6H); HPLC Rt - 7.64 min. 

The following compounds are prepared according to the procedure outlined 
for compound 346, substituting the appropriate amines in each of the two reaction 
steps: 



Componnd 


HPLC ret 


MS m/z 


45 


7.26 min. 


412 


345 


9.99 min. 


423 


372 


10.26 min. 


439 


412 


9.03 min. 


395 



Example 8 



NHj 1) HjNCN.NaHCOj 
/S,^ isopropanol. H2O r jl A R3NH2 s jl A 
HCI 2)POCl3.DMF \J isopropanol \J 

CHaCN 1172 
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By a similar procedure to examples 5 - 7, the commercially available 
amidinethiophene hydrochloride may be convoted to a variety of thiophenyl- 
[l,3,S]triazin-2-ylamines. 

Amidinethiophene hydrochloride (2.6 g, 16 mmol) and cyanamide (1.3 g, 32 
mmol) are stirred at room temperature in 20 ml isopropanol and 80 ml 5% aqueous 
sodium bicarbonate for five days. The resulting white precipitate is filtered and rinsed 
with a small amount of H2O and isopropanol to provide the thiophene cyanoamidine 
intermediate. MS m/z = 152 [M+H]"^; HPLC Rt = 7.58 min. To a 0**C solution of 
POCI3 (550 jil, 6.0 mmol) and DMF (460 ^1 , 6.0 mmol) in 15 ml CH2C2 is added 750 
mg (5.0 mmol) of this material. The stirring .mixture is allowed to warm to room 
temperature. After an hour, 40 ml CH3CN is added to better dissolve the suspended 
solids. After four additional hours, the mixture is concmtrated and filtered through 
silica, the solids are dissolved with CHCI2 and EtOAc and this solution is eluted with 
5:1 hexanes//-BuOMe to provide 860 mg white solid 2-chloro-4-thiophen-2-yl* 



Compound 1172 (37 mg, 0.19 mmol) and 4-aminopyridine (21 mg, 0.22 
mmol) are stirred overnight in 2.5 ml isopropanol at room traiperature. 50 ^1 EtsN is 
added. After stirring a few hours, the mixture is filtered and rinsed with isopropanol 
and r-BuOMe to provide compound 363 as a white solid. MS mh - 256 [M+H]^; IH 
NMR (300 MHz, DMSO^rfd) 9.43 (br s, IH), 9.33 (s, IH), 9.24 (d, J=7.9, 2H), 8.41 
(dd, J=3.7, 1.2, IH), 8.12 (dd, J=^.9, 1.2, IH). 7.36 (dd, J=^.9, 3.7, IH). 7.06 (d. 
J=7.9, 2H); HPLC Rl = 7.64 min. 

Conq)Ound 217 is prepared fix>m compound 1172 according to the procedure 
outlined for conqiound 363, substituting the amine 3,4,5-tiimethoxyaniline. 



[U,5]lriazene 1172. MS iwA = 198 [M+H]*; HPLC Rt = 13.16 min. 




1172 



363 
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Compound 217: MS m/fe = 345 [M+H]*; IH NMR (300 MHz, DMSO-rftf) 10.1 5 (br s, 
IH). 8.67 (s, IH), 8.01 (dd. J=3.7, 1.2, IH), 7.88 (dd, J«4.9, 1.2, IH), 723 (dd, J=4.9. 
3.7, IH), 7.19 (br s, 2H); HPLC Rt = 12.98 min. 

Compounds below are piqnred from compound 1172 according to the 
procedure outlined for conqraund 363, substituting the ^ropiiate amine: 



Componnd 


HPLC ret 


MS m/z 


349 


9.99 min. 


340 


350 


16.05 min. 


371 


352 


14.69 min. 


300 


354 


9.59 min. 


298 


355 


10.20 min. 


312 


356 


13.90 min. 


280 


357 


12.36 min. 


315 


358 


9.63 min. 


298 


359 


12.33 min. 


329 


360 


16.10 min. 


289 


361 


17.28 min. 


361 


362 


11.73 min. 


286 


1072 


13.47 min. 


299 


1073 


15.01 min. 


273 




MeO^ 



NH, 



NaOMe 
MeOH 



^A:^ OMe NO3 

Me OMe 
1173 Me OMe 



H 



^' " y^OMe 
OMe 



N 




42 



Confound 42 may be obtained by a procedure similar to that described in 
ocamples 5-8, and also duougji a route extending from the woric of Baldev Singh 
[Heta-ocycles, 34, 1992, 929-935]. 4-Cyanopyiidine is convoted to imidate 1173 by 
base-catalyzed addition of methanol as desmbed by Singh. One equivalent of 
trimethoxyphoiylguanidine [Davis, P.; Moffat, D. F. C; Davis, J. M; Hutching M. 
C. WO 97/19065, 1997] is i^ded to die meUianolic solution, widi no consunq>ti(m of 
imidate at 42 "C ovonight One equivalait each of NaOMe and dimethylformamide, 
dimethyl acetal are added along with 1:1 isopropanol and toluoie, and the mixture is 
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heated at 65 for 1-2 days. After concentration, chroniatognq)hy on silica gel 
(CH2Cl2/MeOH/NH40H), and purification by reverse-phase HPLC, compound 42 is 
obtained as an orange solid, trifluoroacetic acid salt MS m/z = 340 [M+H]'*'; IH 
NMR (300 MHz, DMSO-rf6) 10,37 (s, IH). 8.88 (s, IH), 8.83 (d, J=6.0, 2H), 8.25 (d, 
J=6.0, 2H), 7.16 (s, 2H); HPLC Rt = 9.92 min. 



H H 

if Y ^ ^vv^^ n T T T 7 




OMe ^Aj^ OMe 



NaH.DMF IL ^ ^^^^ 




OMe 



Preparation of compound 1118: 2-Amino-4-(4-pyridinyl)-l,3,5-triazine (200 
mg, 1.2 mmol)[prq>ared according to B. Singh Hetero^cles^ 34, 1992, 929-935] is 
stirred widi trimethoxyphenylisocyanate (250 mg, 1.2 mmol) and 60% NaH/oil 
dispmion (47 mg, 1.2 mmol) in 20 mL DMF ovonight The mixture is concentrated 
and treated with wat^, the product is collected and reciystallized finom DMSO. 
Compound 111«: MS m/z = 383 [M+Hf ; IH NMR (300 MHz, DMSO-rftf) 10.86 (s, 
IH), 10.83 (s, IH), 9.14 (s, IH), 8.84-8.82 (m, 2H), 8.21-8.19 (m, 2H), 6.93 (s, 2H); 
HPLC Rt = 8.26 min. 




Witfi use of the general procedure outlined in examples S - 8, commercially 
available 3-Nitroamidine provides entry to a variety of aryl substitutions. Reduction 
of the nitroarene to tfie amine may be followed, for exanq)le, by acylation, reductive 
amination, sulfonylation, or urea formation to provide compounds exemplified above 
with independent R^ R^^ as defined in the formulae herein. 
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By tiie procedure outlined in examples 5- 8, 6-chIoio-pyridine-2-caibomtrile 
[Elman, B. Tetrahedron, 1985, 41, 4941-4948] may be fimctionalized to provide the 
pyridinyl[13»5]triazinylaniines exemplified above with independent R^^ as defined 
in the fonnulae herein. 




By the procedure outlined in examples 5-8, 2*chloio-4-aiyl-3-pyiidine- 
caibonitriles [Church. R.; Trust, R.; Albright, J. D.; PoweU, D. W. /. Org. Chem. 
1995, 60, 3750-3758] may be fimctionalized to provide the pyridinyl[l,3,5]- 
triazinylamines exemplified above with independent R^ R^^ as defined in the formulae 
hereirL 




By the procedure outlined in examples 5-8, 6-chloro-2-methyl-3-pyridine- 
carbonitrile [Singh, B.; Lesher, G. Y.; Brundage, R. P. Synthesis, 1991, 894-896] may 
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be functionalized to provide the pyridinyl[l^»S]tiia2iiiylaniines exemplified above 
with independent R^^ as defined in the formulae herein. 



Example 9 

Componnd 218: Compound 924 (214 mg, 0.72 mmol) is dissolved into 
toluene (2SmL)under air at room traiperature. Tetrakis (triphenylphosphine) 
palladium(0) (25 mg, 0.02 mmol) is added, followed by addition of 
benzo[b]thiophene-2-boronic acid (141 mg, 0.79 mmol) as a solution in etfaanol (2 
mL), and sodium carbonate (2 M in water, 0.80 mL, 1 .6 mmol). The reaction vessel is 
purged with aigon, fitted wifli a reflux condenser and covered with aluminiun foil to 
exclude light. The reaction is then heated to reflux for 18 hours, then quenched by 
cooling it to room tenq>aature and adding excess water. This mixture is then 
extracted widi ethyl acetate (3 times). The ethyl acetate extracts are then washed with 
brine, combined, dried over anhydrous sodium sulMe, filtered and concoitrated under 
reduced pressure. The recovered material is thai eluted through a 20 x 2.5 cm 
colunm of silica gel with a 20%, 40%, and 60% ethyl acetate: hexane step gradient. 
The recovered material is then applied to two 1000 prq)arative TLC plates and 
developed one time with a 95:5:0.5 CH2Cl2:MeOH:NH40H(aq) solvent system. The 
material that is recovered fiom these plates is then triturated with a 1:1 mixture of 
toluene : methanol giving 21 mg (7%) of a green solid: MS m/z = 395 [M+H]^; 
NMR (300 MHz, DMSCW^) 5 10.31 (br s, 1 H), 8.80 (s, 1 H), 8.44 (s, 1 H), 8.06 (dd, 
y = 13.2, 7.5 Hz, 2 H), 7.49 (m, 2 H), 7.25 (br s, 2 H), 3.87 (s, 6 H), 3.67 (s, 3 H); 
HPLCRt= 16.18 min. 



H 



H 




R 
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Compound 219: Compound 924 (256 mg, 0.86 mmol) is reacted with 3- 
pyridyl boronic acid (117 mg, 0.9S mmol) in the manner described for Compomid 
218, but is kept at reflux under argon for 72 hours. The reaction is then qumched by 
cooling it to room temperature, diluting it with excess water, and mtracting it with 
ethyl acetate (3 times). The ethyl acetate extracts are then washed with brine, 
combined, dried over anhydrous sodium sul&te, filtered and concentrated under 
reduced pressure. The recovered material is purified by applying it to two 1000 ^ 
preparative TLC plates and developing one time with a 95:5:0.5 
CH2Cl2:MeOH:NH40H(aq) solvent system. The material recovered 6om these plates 
is then applied to a set of two 500 \i preparative TLC plates and developed one time 
with a 7:7:7:1 M/BE:CH2Cl2:Hexane:MeOH solvent system. This gives 8 mg (2.7%) 
of a pale green solid: MS m/i = 340 [M+H]"^; *H NMR (300 MHz, CDCI3) 6 9.67 (br 
s, 1 H), 8.90 (br s, 1 H), 8.80 (br s, 2 H), 7.65 (br s, 1 H), 7.39 (br s, 2 H), 6.94 (br s, 2 
H), 3.90 (s, 6 H), 3.85 (s, 3 H); HPLC Rt = 8.21 min. 

Compound 220: Compound 924 (180 mg, 0.61 mmol) is reacted with 3- 
chlorophenyl boronic acid (104 mg, 0.67 mmol) in the manner described for example 
218, but with an air atmosphoie instead of ai:^n. The reaction is then quenched by 
cooling it to room tenq>erature, diluting it with excess water, and extracting it with 
ethyl acetate (3 times). The ediyl acetate extracts are then washed with brine, 
combined, dried ov^ anhydrous sodium sul&te, filt^ed and concentrated under 
reduced pressure. The recovered material is purified by elutmg it through a 17 x 2.5 
cm column of silica gel witfi a 20%, 40%, and 80% ethyl acetate : hexane step 
gradient. The material fiom diis column is then further purified by applying it to two 
1000 \i prq)arative TLC p]ates and developing one time with a 95:5:0.5 
CH2Cl2:MeOH:NH40H(aq) solvent system. Final purification of the recovered 
material is accompUshed with preparative HPLC giving 4 mg (1.7%) of a green solid: 
MS m/z 373 = [M+H]"^; NMR (300 MHz, CDCI3) 5 8.76 (br s, 1 H), 8.46 (br s, 1 
H), 8.33 (br d, 7= 7.4 Hz, 1 H), 7.51 (m, 1 H), 7.42 (t,y = 7.9 Hz, 1 H), 6.99 (br s, 2 
H), 3.92 (s, 6 H), 3.84 (s, 3 H); HPLC Rt = 16.23 min. 

Compound 221: Compound 924 (88 mg, 0.30 mmol) is reacted with 4- 
methylphenyl boronic acid (44 mg, 0.33 mmol) in the manner described for example 
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218, but with an air atmosphere instead of aigon, and with refluxing for 36 hours. 
The reaction is then quenched by cooling it to room tmiperature, diluting it with 
excess water, and extracting the mixture with ethyl acetate (3 times). The ethyl 
acetate extracts are then washed widi brine, combined, dried over anhydrous sodium 
sul&te, filtered and concentrated under reduced pressure. The recovered material is 
then eluted through a 17 x 2.S cm column of silica gel with a 20%, 40%, and 80% 
ethyl acetate : hexane step gradient The recovered material is recrystallized fiom 
etfaanol, and the recovered crystals are ^plied to two 500 ^ preparative TLC plates 
and developed one time with a 95:5:0.5 CH2a2-MeOH:NH40H(ai,) solvent system 
giving 11 mg (10%) of a white solid: MS m/i = 353 [M+H]^; NMR (300 MHz, 
CD3OD) 8 8.69 (br s, 1 H), 8.34 (d, 7 = 8.4 Hz, 2 H), 7.33 (d, J = 7.7 Hz, 2 H). 7.22 
(br s, 2 H), 3.89 (s, 6 H). 3.77 (s, 3 H), 2.43 (s 3 H); HPLC Rt = 14,61 min. 

Compound 222: Compound 924 (106 mg, 0.36 mmol) is reacted with 4- 
fluorophenyl boronic acid (55 mg, 0.39 mmol) in the manner described for example 
218, but with an air atmoq>hm instead of argon, and with refluxing for 60 hours. 
The reaction is then qumched by cooling it to room temperature, diluting it with 
excess wat^, and extracting the mixture with ethyl acetate (3 times). The ethyl 
acetate extracts are then washed with brine, combined, dried over anhydrous sodium * 
sul&te, filtered and concentrated und^ reduced pressure. The recovered matmal is 
purified by trituration with diethyl eth^, followed by CH2CI2, followed by toluene, 
giving 28 mg (21%) of a gray solid: MS m/z - 357 [M+Hf; ^H NMR (300 MHz, 
DMSO-rftf) 8 10.21 (br s, 1 H), 8.82 (s, 1 H), 8.45 (dd, /= 8.7, 5.9 Hz, I H), 7.41 (t, / 
= 8.7 Hz, 1 H), 7.22 (br s, 2 H), 3.80 (s, 6 H), 3.65 (s, 3 H); HPLC Rt = 14.60 min. 

Coinpoand 226: Compound 924 (212 mg, 0.71 mmol) is reacted wifli 3- 
thiophene boronic acid (101 mg, 0.78 mmol) in the marniCT described for example 
218, but with refluxing for 36 days. The reaction is then quenched by cooling it to 
room temperature, diluting it with excess water, and extracting the mixture with ethyl 
acetate (3 times). The ethyl acetate extracts are then washed with brine, combined, 
dried over anhydrous sodium sulfate, filtered and concentrated under reduced 
pressure. The recovered material is purified by elution through a 20 x 2.5 cm column 
of silica gel with a 20%, 40%, and 60% ethyl acetate : hexane stq> gradient, followed 
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by a 2.5% MeOH : CH2CI2 duant The material recovered from this column is then 
applied to two 500 \i prq>arative TLC plates and developed one time wifii a 95:5:0.5 
CH2Cl2:MeOH:NH40H(a,) solvent system. The matoial recovered from these plates 
is thai finally purified by trituration with a 1:1 toluoie : mettianol solvent system 
giving 35 mg (14%) of a pale green solid: MS = 345 [M+Hf ; 'H NMR (300 
MHz, DMSO-rftf) 5 10.14 (br s, 1 H), 8.76 (s, 1 H), 8.49 (m, 1 H), 7.79 (dd, /= 5.04, 
1.01 Hz, 1 H), 7.71 (dd, y = 5.04, 3.02 Hz, 1 H), 7.22 (br s. 2 H), 3.80 (s, 6 H), 3.65 
(s, 3 H); HPLC Rt = 12.66 min. 



The following compounds are prq>ared according to Example 9 above: 



Cmpd# 


HPLCRt 


MS 


Cmpd# 


HPLCRt 


MS 


230 


11.73 


399 


611 


13.91 


389 


232 


14.04 


369 









Example 10 

OMe ^ OM8 

Compound 185: Indole (29 mg, 0.25 mmol) is dissolved into DMF (2 mL) 
under N2 at room temp^:atiire. NaH (10 mg of a 60% suspension of NaH in minend 
oil, 0.25 nmiol) is added producing a strong gas evolution. This mixture is stirred at 
room temperature for 30 minutes and Compound 924 (74 mg» 0.25 mmol) is added as 
a solution in DMF (1 mL), dropwise, via syringe, over a 5 minute period. The 
reaction is then heated to 100 ®C for 7 days in a sealed tube under Ni* The reaction is 
then cooled to room temperature and quenched with water, which causes a precipitate 
to form. This mixture is then extracted with ethyl acetate (3 times). The ethyl acetate 
extracts are washed with brine, combined, dried over sodium sulfiite, filtered and 
concentrated. The recovered material is tfien purified by elution through a 17 x 2.5 
cm column of silica gel (15%, 30%, 60% EtOAc: Hexane step gradient, followed with 
10% MeOH : CH2CI2). Hie material recovered fix>m the column is tfien fiutfaer 
purified by applying it to two 500 preparative TLC plates and developing one time 
with 95:5:0.5 CH2Ci2 : MeOH : NH40H<aq). This gives 50 mg (53%) of a tan solid: 
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MS m/z = 378 [M+H]^; 'H NMR (300 MHz, DMSO-J^) 8 10.26 (s. 1 H), 8.71 (br s, 1 
H), 8.65 (br s, 1 H), 8.20 (br s, 1 H), 7.64 (m. 1 H), 7.24 (m, 3 H), 7.03 (br s, 1 H), 
6.83 (d, /= 3.7 Hz, 1 H), 3.78 (s. 6 H), 3.68 (s. 3 H); HPLC Rt = 16.34 min. 

Compound 198: S-Oiloroiiidole (38 mg, O^S mmol) is dissolved into DMF 
(2 mL) under air, at room tonperature, in a sealed tube. NaH (10 mg of a 60% 
suspension of NaH in minoid oil, 0.25 mmol) is added producing a strong gas 
evolution, which is vented to the atmosphere. This mixture is allowed to sit for 15 
minutes, then Compound 924 (1 mL of a 0.25 M solution in DMF, 0.25 mmol) is 
added. The tube is sealed and heated to 100 ^C for 3 days. The reaction is then 
cooled to room temperature, and quenched with saturated NH4Cl(aq). The resulting 
mixture is diluted with water and extracted 3 times with ethyl acetate. The ethyl 
acetate extracts are washed with brine, combined, dried over sodium sul&te, filtered 
and concentrated. The recovered material is then purified by elution through a 25 x 
2.5 cm column of silica gel (20%, 40%, 60% and 80% EtOAc : Hexane step gradient). 
The material recovered fix)m this column is then triturated with a 1:1 mixture of 
methanol : toluene giving 53 mg (52%) of a white solid: MS m/z = 412 [M+H]""; 'H 
NMR (300 MHz, DMSO-J^) 5 10.33 (br s, 1 H), 8.90 (br s, 0.5 H), 8.74 (br s, 1 H), 
8.65 (br s, 0.5 H), 8.26 (brs, 1 H), 7.74 (s, 1 H), 7.50-7.10 (br m, 2 H), 7.02 (br s, 1 
H), 6.83 (d, •/= 3.7 Hz, 1 H), 3.79 (s, 6 H), 3.68 (s, 3 H); HPLC Rt = 14.57 min. 

Compound 238: 4-Methoxyindole (37 mg, 0.25 mmol) is reacted Compound 
924 (1 mL of a 0.25 M solution in DMF, 0.25 mmol) in ttie manner described for 
compound 198. The reaction is heated to 100 ^C for 3 days, then cooled to room 
temperature and quenched wifli saturated NH4Cl(aq). The resulting mixture is diluted 
with water and extracted 3 times with ediyl ac^e. The ethyl acetate extracts are 
washed with water and brine, combined, dried over sodium sulfate, filtered and 
concentrated. The recovered material is tiim purified by elution fiirough a 20 x 2.5 
cm column of silica gel (20%, 40%, 60% and 80% EtOAc : Hexane step gradient). 
The matoial recovered fiom this column is fiien triturated with a 1:1 mixture of 
meflianol : toluene giving 40 mg (39%) of a white solid: MS iw/z = 408 [M+H]*; ^H 
NMR (300 MHz, DMSCW<j) 6 10.26 (br s, 1 H), 8.71 (br s, 1 H), 8.53 (br s, 0.5 H), 
8.21 (br s, 0.5 H), 8.03 (br s, 1 H), 7.20 (br m, 2 H), 7.01 (br s. 1 H), 6.80 (br m, 2 H), 
3.90 (s, 3 H), 3.78 (s, 6 H), 3.67 (s, 3 H); HPLC Rt = 16.23 min. 
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Compound 239: S,6-Dimethoxymdole (44 mg, 0.2S mmol) is reacted 
Compoimd 924 (1 mL of a 0.25 M solution in DMF, 0.2S mmol) in the manner 
described for compound 198. The reaction is heated to 100 for 3 days, then cooled 
to room tenq)erature and quenched with saturated NH4Cl(8q). The resulting mixture is 
diluted with water and extracted 3 times widi ethyl acetate. The ethyl acetate extracts 
are washed with water and brine, combined, dried over sodium sulfate, filtered and 
concentrated The recovered material is then purified by elution through a 25 x 2.S 
cm column of silica gel (20%, 40%, 60% and 80% EtOAc : Hexane step gradimt). 
The material recovered from the column is then fiirther purified by flying it to two 
500 \i preparative TLC plates and developing one time with 95:5:0.5 CH2CI2 : MeOH 
: NH40H(aq). This gives 47 mg (43%) of a white solid: MS m/z = 438 [M+H]*"; 
NMR (300 MHz. DMSO-rftf) 5 10.21 (br s, 1 H), 8.69 (s, 1 H), 8.40 (br s, 0.5 H), 8.22 
(br s, 0.5 H), 8.04 (d, /= 3.7 Hz, 1 H), 7.17 (s, IH), 7.06 (br m, 2 H), 6.70 (d, 7= 3.3 
Hz, 1 H), 3.80 (s, 3 H), 3.75 (s, 6 H), 3.67 (s, 3 H), 3.56 (br s, 3 H); HPLC Rt = 14.05 
min. 

Compound 327: 7-Azaindole (35 mg, 0.30 mmol) is reacted with Compound 
924 (1 mL of a 0.30 M solution in DMF, 0.30 mmol) in the mamiCT described for 
compound 198. The reaction is heated to 100 °C for 3 days, tiien cooled to room 
temperature and quenched witii saturated NH4Cl(aq). The resulting mixture is diluted 
with water and extracted 3 times witii ethyl acetate. The ethyl acetate extracts are 
washed with water and brine, combined, dried over sodium sulfite, filtered and 
concentrated. The recovered material is tiien qiplied to two 1000 fx preparative TLC 
plates and developed one time with 95:5:0.5 CH2CI2 : MeOH : NH40H(aq). This gives 
39 mg (34%) of a pale yellow soKd: MS = 379 [M+H]*; ^H NMR (300 MHz, 
DMSCWtf) 5 10.35 (br s, 1 H), 8.44 (dd, /= 4.7, 1.7 Hz, 1 H), 8.26 (d, / = 4.0 Hz, 1 
H), 8.10 (dd, J= 7.7, 1.7 Hz, 1 H), 7.47 (br s, 2 H), 7.33 (dd, 7 = 7.7, 4.7 Hz, 1 H), 
6.84 (d. y = 4.0 Hz, 1 H), 3.80 (s, 6 H), 3.66 (s, 3 H); HPLC Rt = 9.26 min. 

Compound 339: Melatonin (46 mg, 0.2 mmol) is reacted with Compound 924 
(1 mL of a 0.20 M solution in DMF, 0.20 mmol) in the manner described for 
compound 198. The reaction is heated to 80 ^C for 3 days, then cooled to room 
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temperature and quenched with saturated NH4Cl(aq> A precipitate foims and is 
recovered by vacuum filtration, washed with cold water, suspended in methanol, 
vacuum filtered, and rinsed with firesh cold methanol to give 25 mg (25%) of a white 
soUd: MS m/z = 493 [M+H]"; *H NMR (300 MHz, DMSO-J^) 8 10.20 (br s, 1 H), 
8.90 - 8.40 (br m, 2 H), 8.02 (m, 2 H), 7.18 (d, 7= 2.3 Hz, 1 H), 7.15 - 6.70 (br m, 3 
H), 3.82 (s, 3 H), 3.79 (s, 6 H), 3.68 (s, 3 H), 3.35 (br m, 2 H), 2.82 (br t, J = 6.7 Hz, 2 
H), 1.79 (s 3 H); HPLC Rt = 12.61 min. 

Compound 353: Indole-3-acetamide (35 mg, 0.2 mmol) is reacted with 2- 
chloro-4-(3*,4*,5'-trimethoxyanilino)-l,3,5-triazine (1 mL of a 0.20 M solution in 
DMF, 0.20 mmol) in the manner described for compound 198. The reaction is heated 
to 100 for 3 days, then cooled to room temperature and quenched with saturated 
NH4CI(aq). The resulting precipitate is recovered by vacuum filtration, washed with 
cold water, then triturated with a 1:1 mixture of methanol : CH2CI2 and dried und^ 
high vacuum giving 16 mg (18%) of a brown solid: MS m/z » 435 [M+H]*; 'H NMR 
(300 MHz, DMSO-rftf) 8 10.24 (s, 1 H), 9.00 - 8.50 (br m, 2 H), 8.12 (s. 1 H), 7.80 - 
7.45 (m, 2 H), 7.45 - 6.90 (m, 3 H), 3.79 (s, 6 H), 3.67 (s, 3 H), 3.53 (s, 2 H); HPLC 
Rt= 11.46 min. 

Compound 411: Ethyl 3-indole acetate (284 mg, 1.40 mmol) is reacted with 
Compound 924 (166 mg, 0.56 mmol) in the manner described for compound 198 
using 5 mL of DMF, 2.8 nmiol of NaH, and adding solid Compound 924 instead of as 
a solution in DMF. The reaction is heated to 80 °C for 3 days, then cooled to room 
tenq)erature and quenched with saturated NH4Cl(aq). The resulting mixture is diluted 
with water and extracted 3 times with ethyl acetate. The ethyl acetate extracts are 
washed with water and brine, combined, dried over sodium sulfate, filtered and 
concentrated. The recovered material is then purified by elution through a 20 x 2.5 
cm column of silica gel (20%, 40%, 60% and 80% EtOAc : Hexane step gradient). 
The material recovered fiom the column is then fiirther purified by applying it to two 
500 II preparative TLC plates and developing one time with 95:5:0.5 CH2CI2 : MeOH 
: NEl40H(aq). The material recovered &om these plates is then applied to a second set 
of two 500 ii preparative TLC plates and developed one time with 7:7:7:1 MrBE : 
CH2CI2 : Hexane : MeOH. This gives 12 mg (5%) of a brown solid: MS m/z = 464 
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[M+H]*; 'H NMR (300 MHz, DMSO-de) 5 10.26 (s, 1 H), 9.00 - 8.50 (br m. 2 H). 
8.18 (s, 1 H), 7.60 (m, IH), 7.50 - 6.90 (m, 4 H), 4.11 (q, J = 7.0 Hz, 2 H), 3.85 (s. 2 
H), 3.79 (s, 6 H), 3.68 (s, 3 H), 1.20 (t, J= 7.0 Hz, 3 H); HPLC Rt = 15.88 min. 



The following compounds are prepared according to Example 9 above: 



Cmpd# 


HPLCRt 


MS 


Cmpd# 


HPLCRt 


MS 


196 


15.88 


408 


323 


17.44 


392 


200 


18.56 


484 


332 


16.06 


403 


205 


13.36 


436 


333 


9.63 


479 


237 


17.40 


412 


441 


15.72 


396 


240 


12.82 


379 









Example 11 



CuO,K2C03,DMF ^ 
MeO^^^N^^N^^CIHO,^,^:^^^^ N^, 12(yC. stir ^ MeO. 



a HO.^.^^ N„120oC.stir , MeO^^^N N 



MeO^ 

924 




OH 



OMe " OMe 202 



Reference: Khan, M.A.; Rocha, E.K. Chem. Pharm. Bull., 1977, 25 (11), 31 10-31 14. 



Compound 202: Compound 924 (74 mg» 0.25 mmol), 5-hydioxyindole (33 
mg, 0.25 mmol), and anhydrous K2CO3 (35 mg, 0.25 mmol) are dissolved in DMF (2 
mL) in a sealed tube fitted with a magnetic stirrer, under N2, at room traiperature. A 
catalytic amount of copper(II) oxide is then added and the reaction heated to 120 
for 18 hours. The reaction is then cooled to room temperature and quenched with 
water. This mixture is then extracted with ethyl acetate (3 times). The ethyl acetate 
extracts are washed with brine, combined, dried over sodium sulfate, filtered and 
concentrated. The recovered material is then purified by elution through a 17 x 2.5 
cm column of silica gel (25%, 50% and 100% EtOAc : Hexane step gradient). The 
material recova:ed bom the column is then triturated with a 1:1 mixture of methanol : 
CH2CI2 and dried under high vacuum giving 39 mg (40%) of a brown solid: lASm/z- 
394 [M+H]*; NMR (300 MHz, DMSOnrf^) S 10.18 (br s, 1 H), 9.29 (s, 1 H), 8.67 
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(br s, 1.5 H), 8.38 (br s, 0,5 H), 8.10 (d, /= 3.4 Hz, 1 H), 7.40 - 6.69 (m, 4 H), 6.67 
(d, /= 3.7 Hz, 1 H), 3.78 (s, 6 H), 3.68 (s, 3 H); HPLC Rt = 12.02 min. 



The following compounds are prepared according to the procedure of Example 1 1 : 



Cmp(l# 


HPLC Rt 


MS 


Cmpd# 


HPLCRt 


MS 


463 


12.74 


422 


464 


15.80 


396 



Example 12 




Reference: WO 99/10349 
Compound 380 

Qxindole (176 mg, 1.32 mmol) is dissolved into a 1:1 mixture of THF : DMF 
(4 mL), under N2, at room tenqserature. NaH (53 mg of a 60% suspension in mineral 
oil, 1.32 mmol) is added, which produces a vigorous gas evolution. This mixture is 
stirred for 30 minutes at room t^nporature, then Conqpound 924 (156 mg, 0.53 nunol) 
is added and the reaction heated to 80 for 2 hours. The reaction is then cooled to 
room t«iperature, partially concentrated und^ reduced pressure, diluted with ediyl 
acetate, then extracted with water. The wat^ extract is then back extracted two times 
with flesh ethyl acetate. All of the ethyl acetate extracts are washed with brine, 
combined, dried over sodium sulfate, filtered and concentrated. The recovered 
material is then purified by preparative HPLC (5 to 100% CH3CN : H2O (0.1% TFA 
buffer) over 10 minutes at 20 mL/minute). Crystals form in the recovered eluant, 
which are recovered by vacuum filtration, washed with water, and dried under high 
vacuum giving 7 mg (7%) of a yellow solid: MS m/z = 394 [M+H]"*^; *H NMR (300 
MHz, DMSO-Jtf) 8 13,0 (br s, 1 H), 10.34 (s, 1 H), 10.29 (s, 1 H), 8.39 (br s, 1 H), 
7.77 (d, y = 6.7 Hz, 1 H), 7.08 (s, 2 H), 6.91 (t, 7.0 Hz, 1 H), 6.81 (m, 2 H), 3.80 
(s, 6 H), 3.69 (s, 3 H); HPLC Rt = 10.89 min. 
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Compound 465 

Compound 924 (130 mg, 0.44 mmol) is reacted with MniefhylindoIin-2-one 
(162 mg, 1.1 iiimol» prepared according to the procedure of Bordwell, F.G.; Fried, 
J. Org. Chem., 1991, 56, 4218-4223, in 51% yield) in the manner described for 
Compound 380, and kept at 80'^C for 3 hours. The reaction is then cooled to room 
tempmture, partially concentrated under reduced pressure, diluted with ethyl acetate, 
then extracted witih water. The water extract is then back extracted two times with 
fiesh ethyl acetate. All of the ethyl acetate extracts are washed with brine, combined, 
dried over sodium sulfate, filtered and concentrated. The recovered material is then 
purified by elution through a 17 x 2.5 cm column of silica gel (20%, 40%, 60% 
EtOAc : Hexane step gradient, followed by a 5% and 10% MeOH : CH2CI2 step 
gradient). The material recovered fit>m the column is then Anther purified by 
applying it to two 1000 \i preparative TLC plates and developing one time with 
7:7:7:1 M/BE : CH2CI2 : Hexane : MeOH. The material recovered &om these plates 
is then applied to a set of two 500 \i prqparative TLC plates and developed one time 
with 95:5:0.5 CH2CI2 : MeOH : NH40H(«|). This gives 52 mg (29%) of a yellow 
solid: MS m/z = 408 [M+H]*; ^H NMR (300 MHz, DMSO-de) 5 13.10 (br s, 1 H), 
10.33 (s, 1 H), 8.41 (s, 1 H), 7.82 (d. / = 7.7 Hz, 1 H), 7.08 (s, 2 H), 6.99 (m. 2 H), 
6.88 (t, y = 7.4 Hz, 1 H), 3.80 (s, 6 H), 3.70 (s, 3 H), 3.28 (s, 3 H); HPLC Rt = 15.92 
min. 

Compound 517 

Conqiound 924 (134 mg, 0.45 mmol) is reacted with 5-chlorooxindole (189 
mg, 1.1 mmol) in the manner described for compound 380, and kept at 80 ^C for 3 
hours. The reaction is then cooled to room tenq^erature, partially conc«trated under 
reduced pressure, diluted with ethyl acetate, then extracted wi& water. The water 
extract is then back extracted two times with firesh ethyl acetate. All of the ethyl 
acetate extracts are washed with brine, combined, dried over sodium sulfate, filtered 
and concentrated. The recovered material is then purified by elution through a 17 x 
2.5 cm column of silica gel (10%, 20%, and 50% acetone : CH2CI2 step gradient, 
followed by a 10% and 15% MeOH : CH2CI2 step gradient). The material recovered 
fix>m the column is then further purified by trituration with acetone giving 5 mg 
(2.5%) of a yellow solid: MS m/z = 428 [M+H]^ 'H NMR (300 MHz, DMSOnis) 5 
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13.06 (br s, 1 H), 10.41 (br s. 2 H), 8.41 (s. 1 H), 7.64 (s, 1 H), 6.93 (s, 2 H), 6.90 (m, 
1 H), 6.79 (d, y = 8,0 Hz. 1 H), 3.76 (s, 6 H), 3.68 (s, 3 H); HPLC Rt = 1 1.47 min. 




325 



Compound 325 

To a solution of 2-hydioxybenzimidazole (788mg, 6 mmol) in dry DMF (12 
mL) at O^C and under a nitrogen atmospho^ is added NaH (60% in mineral oil, 252 
mg. 6.30 nunol). The mixture is stiired at O^C for l.S h and then a solution of 
chloride 924 (890 mg, 3.00 mmol) in dry DMF ( 3 mL) added dropwise. The reaction 
is allowed to wann to room temperature and then heated at 60-80^C for S-18h. The 
mixture is poured onto water (IS volumes) and tiie precipitate collected, washed with 
wator, etiier and dried to give compound 325 as a white powder ( 1 .09g, 92%). 

Compounds below are prepared according to the procedure for compound 
325, substituting the qipropriate reagents. Purification methods varied. 



Compound 


MSm/z 


HPLCRt 


325 


395.1 


10.47 


423 


418.4 
(M+Na) 


13.0 


424 


411.7 


13.21 


426 


491.6 


15.12 


1032 


393.9 (M- 
C02Me) 


11.91 



Example 14a 



9 O CHj 



5 



N'^N O o CH, 
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A mixture of 2,4-dichIoro-l,3,S-triazine (0.64, 4.26 nunol) and solid K2CO3 (0.6g, 
4.34 mmol) is suspended in acetonitrile (10 mL) undo: nitrogen at room temperature 
followed by addition of 2,3-Dihydro-2-oxo-lH-benzimidazole-l-carboxylic acid, 1,1- 
dimethylethyl ester [Meanwell, N.A., Yuen, S. S., Gao, Q., StLaurent, D .R., 
Balasubramanian, N., J. Org Chem., 60,1565-82 (1995)] (l.Og, 4.26 mmol). The 
mixture is allowed to stir at ambient temperature for 1.5 hours. The mixture is poured 
onto iceAvater and the white solid formed is collected by suction filtration and dried 
under vacuum to give material identified as N3-[4-(2-Chloro-l,3,S-triazinyl)]- 2,3- 
Dihydro-2-oxo-lH-benzimidazole-l-caiboxylic acid, 1,1-dimethyl^yl ester. 
Compoand 1277 
Example 14B 



Compound 379 

N3-[4-(2-Chloio-13,5-triazinyl)]- 2,3-Dihydro-2-oxo-lH-benzimidazole-l- 
caiboxylic acid, 1,1 -dimethylethyl ester Compound 1277 (75 mg, 0.22 mmol) is 
suspended in isopropanol (2 mL) in a sealed tube und^ air at room temperature. 
NJ^-Diisopiopylethylamine (0.2 mL, 0. mmol) is added, followed by addition of 4- 
aminophenyloxazole (15 mg, 0.17 mmol). The reaction mixture is then heated to 100 
®C for 24 hours, during which everything goes into solution. The reaction is then 
cooled to room temperature and a white precipitate forms, and is recovered by 
vacuum filtration and washed with cold isopropanol. HPLC(Method A) Rt = 8.49 



rain.; MS m/z = 372; *H NMR (300 MHz, DMSOn/d) 1 1.4 (m, 1 H), 10.5 (m, 1 
H), 8.8 (m, 2 H), 8.4 (s, 1 H), 8.1 (s. 1 H), 7,9 (m, 1 H), 7.6 (m, 1 H), 7.4 (m, 2 H), 
7.1(t,lH),7.0(d,2H); 





379 
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In a manner similar to that described in Example C, the following compounds of diis 
«ample are prepared fix>m the appropriately substituted amine and the chloride 
Compound 1277. 

Compound 418: HPLC(Method A) Rt = 8.47 mm.; USm/z^ 372; 'H 
NMR (300 MHz, DMSO-rftf) 5 11.3 (s, 1 H), 10.6 (s, 1 H), 8.8 (s, 1 H), 8.4 (s, 1 H), 
8.2(m,3H), 8.0(bs, IH), 7.6(m,3H), 7.1 (t, 1 H), 7.0(t,lH) 

Compound 419: HPLC Rt = 8.22 min.; MSi«/z= 348; NMR (300 
MHz, DMSCWd) 8 1 1.3 (s. 1 H). 10.6 (s, 1 H), 8.8 (s, 1 H), 8.1(d, 3 H), 7.8 (d, 3 
H), 7,0-7.2 (m. 4 H) 

Compound 420: HPLCRt = 8.54 mia; MSm/^= 348; ^H NMR (300 
MHz, DMSOn£fe) 5 11.4 (s, 1 H), 10.6 (s, 1 H), 8.8 (s, 1 H), 8.6 (s, 1 H). 8.1(d, 1 
H), 7.9 (s, 2 H), 7.6 (s, 1 H), 7.4(m, 2 H), 7.0-7.2 (m, 3 H) 

Compound 422: In a manner similar to that described in Example C, the 
compound is prepared from the amine that is synthesized as described below. 
HPLC(Mediod A) Rt 9.7 min.; MS m/z = SOS ; ^H NMR (300 MHz, DMSCW^) 
8 11.2 (s, 1 H), 10.4(m, 2 H),8.7(s, 1 H), 8.3(d, 2 H),8.1 (d, 1 H),7.9 (d. 3 
H), 6.9-7.1 (m, 5 H). 

To a solution of N-(/err butoxycaibonyl)-phenylene-l,4-diamine (1.5 g, 7.20 
mmol) and triethylamine (5 mL) in methylene chloride (SOmL) is added 
4-mtiobenzene sulfonylchloride. The mixture is allowed to stir at room temperature 
for 18 hours. The reaction is diluted with methylene chloride and the organics 
washed with water. The organic extracts are dried over anh. Magnesium sulfate and 
concentrated imder reduced pressure. The crude product is purified via medium 
pressure Uquid chromatography using methylene chloride followed by 1 :99 methanol/ 
methylene chloride as the solvent system Nl-(/^ butoxycarbonyl)-N4-(4- 
nitn>phenylsulfonyl)-phenylen&-l,4-diamine. The compound is dissolved in 
methylene chloride (IS mL) followed by addition of txifluoroacetic acid (S mL) and 
allowed to stir for 2 hours at room traqierature. The organics concentrated to dryness 
and the residue is taken iq) in a mixture of ethyl acetate and saturated sodium 
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bicaibonate. The oiganics are separated, dried over anh. Magnesium sul&te and 
concentrated under reduced pressure to give N-(4-nitrq)henylsulfonyl)-phenylme- 
l»4-diamine. 

Compoond 450: HPLCRt = S.98mm.; MSm>^= 316 
Compoand 451: HPLCRt = 8«8Sniin.; MSin^= 384 
Compound 452: HPLCRt ^ 9.41 min.; MSiit^= 42S 

Compound 453: In a manner similar to that described in Example C, the 
compound is prepared fiom the amine that is synthesized as described below. 
HPLC(MethodA)Rt =9.91 min-; MSm/z= 505; 

To a solution of 1,4-phenylenediamine (3.0 g, 27.7 mmol) and triethylamine 
(10 mL) in methylene chloride (50mL) is added 4-nitn)ben2enesulfonylchloride. The 
mixture is allowed to stir at room temperature for 18 hours. The reaction is taken up 
in a mixture of ediyl acetate (IL) and saturated sodium bicaibonate (100 mL). The 
separated organics are dried over anh. Magnesium sulfate and concentrated imder 
reduced pressure. The crude organics are purified via medium pressure liquid 
chromatogr^hy using methylene chloride followed by 2:98 methanol/ methylene 
chloride followed by 0.5:5:995 Cone. NH4OH/ methanol/ methylene chloride as the 
solvent system N3-(4-nitn>phenylsulfonyl)-phenylene-13-diamine. 

Compoand 454: In a manner similar to that described in Example C, tfie compound 
is prepared firom the amine that is synthesized as described below. HPLCRt - 9.5 
min.; MSm/& = 434. 

A mixture of 4-nitrophaiylisocyanate (1.0 g» 6.09 nunol) and (S)-(+)~3- 
Hydroxytetrahydrofiiran (LO mL, 1 1.3 mmol) is suspended in toluene (20 mL) under 
nitrogen. The mixture is allowed to stir at room temperature for 18 hours. The 
reaction is concentrated under reduced pressure. The cmde compound is purified via 
medium pressure liquid chromatogrs^hy using methylene chloride followed by 1:99 
methanol/ methylenechloride as the solvent system to give N-(S)-(+)-3- 
tetrahydrofuranyloxycaifoonyl-4-nitroaniline. The compound is added to a suspension 
of 10%Pd/C (500 mg) and ethanol (20 mL), The mixture is stirred under a hydrogen 
gas atmo^here for 24 hours. The catalyst is removed by suction filtration and the 
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oiganics concentrated under reduced pressure. The crude compound js purified via 
medium pressure liquid chromatography using methylene chloride followed by 1:99 
methanol/ methylme chloride followed by 5:95 m^hanol/ methylenechloride as the 
solvent system to give N<<SH+>'3-tetrahydn>furanyloxycarbonyl-l,4- 
phenylenediamine. 

Compound 455: In a manner similar to that described in Example C, the 
compound is prepared fiom amine that is synthesized as described below. HPLC Rt 
= 9.7 min,; MS m/z = 434. 

A mixture of 3-mtrophenylisocyanate (1.0 g, 6.09 mmol) and (SH+)-3- 
hydroxytetrahydrofiiran (1.0 mL, 11.3 mmol) is suspended in toluene (20 mL) under 
nitrogen. The mixture is allowed to stir at room temperature for 18 hoiu:s. The 
reaction is concentrated under reduced pressure. The crude compound is pmrified via 
mediiun pressure liquid chromatography using methylene chloride followed by 1 :99 
methanol/ methylenechloride as the solvent system to give N-(S)-('^)*3- 
tetrahydrofuranyloxycarbonyl-3-nitroaniline. The compound is added to a suspension 
ofl0%Pd/C (500 mg) and ethanol (20 mL). The mixture is stirred under a hydrogen 
gas atmosphere for 24 hours. The catalyst is removed by suction filtration and the 
organics concentrated under reduced pressure. The crude compound is purified via 
medium pressure liquid chromatography using metfiylene chloride followed by 1:99 
methanol/ methylenechloride followed by 5:95 methanol/ methylenechloride as the 
solvent system to give N-(S><+)-3-tetrahydn>furanyloxycaibonyl-l,3- 
phenylenediamine. 

The following compounds are synthesized in a manner similar to that 
described in Example C, substituting the s^>propriato amine. 



Compomid 


HPLC ret 


MS m/z 


456 


7.8 min 


398 


457 


(Methods) 3.47 min. 


339 


458 


(Method B) 3.5 min. 


339 


459 


12.5 min. 


357 


460 


Q^^odB) 3.28 min 


329 


461 


(Me&odB) 3.79 min. 


389 


462 


(MediodB) 3.76 min. 


388 


467 


O^ethodB) 3.19 min. 


350 


482 


(Method B) 3.0 min. 


306 


483 


(Method B) 3.7 min. 


419 
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Compound 


HPLCret 


MSm/z 

ATA^J WWW A 


484 


fMethod 3 2 min. 


339 


485 


^Method 1 1 min 

^ItJ- WkUwU MJ y _/ . 1 mill- 


330 


486 


fMethod 3 0 min 


330 


487 


rMethod 9 min 


306 


488 

■too 




JUQ 


489 


^iVXwUlV/U O f AtU Xlliil* 


33#i 


490 


rVfe^nd B^ 1 9 min 


307 


491 


Method B^ 2 S min 




492 


rMethod B^ 2 S min 

1 XTXvLUl/U U § 111111. 


307 


493 


^Method B^ 3 2 min 




494 


^Method B") 2 7 min 


3M 




14 3 min 


374 


S04 


rMf^thnH B^ 3 (\ min 


374 




1 A fTiin 
Ulill* 








441 




^ivicinuu o ^ ^.oo mill. 




681 


(Method B) 2 39 min 


413 


682 


(Method B) 2.3 min. 


321 


683 


(Method B) 3.24 min. 


355 


684 


(Method B) 3.S6min. 


355 


685 


8.22 min. 


344 


686 


(Methods) 2.19 min. 


356 



Componnd 687: HPLC(Mefhod B) Rt » 2.28 min.; \/&mh- 356; 'H 
NMR (300 MHz, DMSO-rftf) 5 1 1.2 (s. 1 H), 11.0 (s, 1 H), 9.6(m, 1 H), 9.0 (m, 2 
H), 8.7 (s, 1 H), 7.8-8.2(in, 4 H), 7.0-7.2 (m, 2 H) 

Compound 688: HPLC(Method B) Rt = 3.54 min.; MS inA = 356; 'H 
NMR (300 MHz, DMSCW5) 6 1 1.4 (s, 1 H), lO.O (s, 1 H), 9.0(m, 3 H), 8.5 (d, 1 
H), 8.2 (m, I H), 7.7 (m, 3 H), 7.0-7.2 (m, 3 H) 

Compound 689: HPLC(Method B) Rt = 2.39 min.; MS inA= 356; 'H 
NMR (300 MHz, DMSO-rftf) 5 11.8 (s, 1 H), 9.2 (s, 1 H), 9.0(m, 1 H),8.4 (m, 1 
H), 7.7-8.2 (m, 5 H), 7.1-7.3 (m, 3 H) 
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Example 15 

To a suspension of chlorotriazine 924 (2.97g, 10 mmol) and 
chlorobenzimidazole (l.S3g, 10 mmol) in diy acetonitrile (100 mL) is added ground 
potassium caibonate (1.68g, 12 nmiol). The resulting mixture is heated at 56-90°C for 
2-12h, cooled to room temperature, concentrated in vacuo and purified by column 
chromatogr^hy (EtOAc/ n-Hexanes) to provide compound 378 as a white powder 
(3.66g,89%). 

Example 16 

A mixture of chloride 378 (41 mg, 0,10 mmol), 3-aminobenzamide (14 mg, 
0.10 mmol) and diisopropylethylamine (Hunig's base) (16 mg, 0.12 mmol) in iPrOH 
(3.5 mL) is heated at 100-130^C for 10-40h. On cooling a precipitate foraied which is 
collected, washed with iPrOH, ether and dried to give compound 377 as a yellow 
soHd(41mg, 80%). 

Compounds below are synthesized according to the procedure outlined for 
Example 16, substituting the appropriate reagents. 



Compound 


MSm/z 


HPLCRt 


336 


470 


12.40 


371 


484 


12.09 


375 


504 


14.37 


376 


509 


11.94 


377 


513 


10.22 


378 


413 


13.48 


381 


495.0 


15.59 
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Compoiind 


MS m/z 


HPLCRt 


382 


496.1 


13.85 


383 


528.3 


13.18 


384 


484 0 


11 59 


385 


484 0 


12 12 


386 


483 8 


12 49 


387 


nd 


12 19 


388 


512 2 


13 83 


389 


451.1 


8 87 


390 


514.0 


11 10 


391 


438 0 


9 19 


392 


466 0 


9 55 


397 


son 


11 




500 


19 49 






19 R5 






111^ 


•tVA 


•f 3r J l^lVxTiN aj 


in Qi 


402 




11 ^1 


41)'^ 


4'^fi 
•f JO 


in so 


41)4 


510 


10 9/^ 


4AS 


499 


1 1 40 


•fUV 


510 


10 ft') 




450 




41') 


4X5 


ft 50 


414 


4$t5 




41 S 


500 


19 9^) 


416 


4K5 


ft 5) 


417 


40R 






498 


11 86 


510 


499 


ft fiO 


511 


498 


19 05 


512 


509 


1 1 77 
11.// 


511 


509 


1 1 01 


514 


502 


1 1 ftO 


515 




19 xy 


516 


498 


12 45 


549 


491 


10 64 


561 


500 


10 39 


^9 


512 3 


12 2 


571 


568 


13 15 


572 


529 


11 88 


574 


434 


10 54 


579 


526.0 


11.28 


579 


S26.0 


11.13 


583 


474 


8.96 


585 


556.2 


13.12 


586 


S44.3 


12.24 


587 


524 


12.61 
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ComiMiiind 


MS m/z 


HPLCRt 


587 


524.2 


12.67 


588 


521 


13.87 


591 


528 6 


11.15 


592 


512.1 


12 34 


593 


527 1 


8 93 


S95 


528 4 


11 54 

X X ../"V 


596 


544 1 


11 19 


597 


532 


19 03 


598 


552 


12 06 


605 


515 


12 05 


606 


536 


19 79 


940 


563 

•-r V/ J 


19 61 


941 


499 


10 27 


943 


518 


12 08 


944 


518 


19 49 


945 


512 


19 5ft 


946 


563 


19 50 


947 






948 




ft 16 


949 


•/to 


19 19 


9S0 


400 


1 1 47 


9S1 




19 59 


9^2 


590 


11 ft7 


954 


574 


0 05 


1033 


408 1 


1 1 ft5 


10*^ 


40R 1 


1 1 ftft 

1 l.OO 




514 0 


in ft9 




514 9 


10 ft5 


1017 


514 1 


1 1 50 


1042 


514 0 


19 Aft 


1043 


594 


19 69 


1044 


5102 


19 90 


1045 


528 3 


1 1 00 
X X ^yvf 


1046 


528 3 


11 07 

X X.7 / 


1048 


498 


13 48 


1049 


512 


11 40 


1050 


554 


15 83 


1051 


513 


10 70 

X via /\/ 


1052 


ND 


16 15 

X V. X«7 


1053 


488 


14 71 


1054/1055 


ND 


13.94/14.11 


1056/1057 


ND 


12 31/12 63 


1058/1059 


ND 


10.11/10.44 


1060/1061 


ND 


12.39/12.67 


1062/1063 


539/539 


12.16/12.35 


1064/1065 


554 

(M+Na)/532 


12.04/12.74 
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Compound 558: HPLC(Mefhod A) Rt = 8.43 min.; MS mfz = S14; 
NMR (300 MHz, DMSO-rf^) 5 10.8(m, 1 H), 10.4 (s, 1 H), 8.2-8.7(m, 2 H), 8.0-8.1 
(m, 2 H), 7.2 (d, 1 H), 7.0 (m. 2 H). 6.7 (m, 3 H), 3.5-3.7 (m, 15 H) 

Example 17 

Aminobenzimidazole tiiazmes can be prq>ared according to Examples B and 
C, substituting the appropriate amines, and according to die procedure shown below, 
which describes die preparation of Compound 525. 



To 1.0 g (6.67 nunol) of 2,4-dichlon>-13*5-triazine in 3 mL of DMF at 0 ""C is 
added 1.16 mL (6.67 mmol) of DIEA. The resulting yellow solution is stirred at 0 *C 
for 10 min when 888 mg (6.67 mmol) of 2-aminobenzimidazole is added portionwise 
over 5 min, followed by an additional 1 mL of DMF. The resulting mixture is stirred 
at 0 *C for 1.9 h, then at RT for 3.25 h. At tins point, die mixture is poured into 40 mL 
of stirring cold water with additional cold water rinses to a total volume of 100 mL. 
The light yellow solid is isolated by filtration, rinsed widi cold water, and dried in 
vacuo, giving 1.36 g (83%) of H4-chloro-[13,5]tria2in-2-yl)-lH-benzoimidazol-2- 
ylamine (Compound 1174) as a light yellow solid: MS = 246 [M+Hf ; HPLC Rt 
= 5.79 min. 




DIEA. DMF 
O'CtoRT 




525 
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To a suspension of 100 mg (0.405 mmol) l-(4-chloro-[l,3,5]tria2m-2-yl)-lH- 
ben2»imidazol-2-ylamine (1174) in 2 mL of i-PrOH at RT in a sealed tube undw air is 
added 0.106 mL (0.608 nunol) of DIEA, foUowed by 81.7 mg (0.446 mmol) of A-tert- 
butylaniline. The resulting mixture is heated to 110 "^C for 17h, then cooled to room 
temp^ature. The yellowish precipitate is isolated by filtration, rinsed once each with 
i-PrOH and Et20 and dried in vacuo, giving 61.8 mg (56.5%) of Compound 525 as a 
yellowish solid: MS m/z = 360 [M+H]*; *H NMR (300 MHz, DMSO-</tf) 8 10.48 (s, 1 
H), 8.85-8.70 (m, 1 H), 8.45 (d, 1 H), 8.15-6.70 (m, 9 H), 1.30 (m, 9 H); HPLC Rl = 
12.87 min. 



The following compounds are prepared according to Example 17, substituting the 
appropriate amine in the second step, corresponding to Example C: 



Cmpd# 


HPLC Rt 


MS 


Cmpd# 


HPLCRt 


MS 


289 


9.65 


394 


527 


7.13 


347 


395 


7.78 


347 


528 


12.07 


372 


396 


7.77 


347 


646 


6.85 


228 


438 


9.87 


371 


647 


12.03 


388 


439 


9.60 


371 


648 


9.01 


335 


440 


8.69 


425 


651 


10.19 


304 


285 


9.66 


364 


479 


8.58 


389 


286 


8.89 


350 


480 


12.54 


380 


287 


9.87 


408 


524 


9.38 


378 


299 


11.36 


392 


526 


9.95 


348 


302 


9.93 


452 


654 


10.41 


334 


324 


8.89 


445 


655 


11.72 


332 


445 


7.64 


493 


656 


10.16 


334 


466 


7.78 


493 


657 


11.78 


332 


473 


8.50 


347 


658 


6.47 


305 


474 


11.24 


338 


659 


7.39 


305 


475 


8.21 


361 


662 


10.68 


318 


476 


10.55 


422 


663 


10.74 


348 


477 


10.38 


364 


664 


11.52 


352 


478 


11.20 


338 


923 


8.27 


383 



Compound 700 is prq[)ared according td Example 17, substituting amine 
1175. Amine 1175 is prepared by the alkylation of 2-methoxy-5-nitrophenol with 4- 
(2-chlon>ethyl)morpholine hydrochloride using K2CO3 in refluxing acetone/water as 
shown in the following scheme. 
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Standard acid/base workup give a yellow solid, which is purified by trituration 
with EtaO. The resulting yellow solid is converted to the amine by standard 
hydrogcnation using 10% Pd-C m MeOH and EtOAc at RT. Filtration through 
Celite™ and concentration of the filtrate gave the desired amine, which is Ibm reacted 
witfi Compound 1174 under the conditions of Example C. Compound 700 is purified 
usmg preparative HPLC: NfS w/fe = 463 [M+H]*; HPLC Rt = 7.65 min. 

Compound 649 is prepared according to Example 17, substituting the 
^propriate amine, which is prepared according to the method described for 
Compound 1175, substituting 2-(diethylamino)ethyl chloride hydrochloride in the 
alkylation: MS m/z - 449 [M+H\\ HPLC Rt = 7.91 min. 

Compound 650 is prepared according to Example 17, substituting die 
appropriate amine, which is prepared according to the method described for 
Compound 1175, using 4-nitn>guaiacol and 4-(2-chloroethyl)morpholine 
hydrochloride. The final solid is purified usmg prq)arative HPLC: MS m/z = 463 
[M+H]*; HPLC Rt = 7.48 mm. 

Compound 652 is prepared according to Example 17, substituting ihe 
q)propriate amine, which is prepared according to the method described for 
Compound 1175, using 4-nitn)guaiacol and 2-(diethylamino)ediyl chloride 
hydrochloride: MS m/fe = 449 [M+H]''; HPLC Rt = 7.88 min. 



232 



wo 01/25220 



PCTAJSOO/27811 



Conqjound 653 is prepared according Example 17, substituting the addition of 
potassium phthalimide in PhCHa and DMF at RT for the second step. Standard 
aqueous workup followed by flash chromatogr^hy (SiQ2, clution with EtOAc) gives 
Compound 653: MS m/z = 358 [M+Hf ; HPLC Rt = 1 1 .14 min. 

Example 19 

Aminotriazine compounds can be prepared by reacting the ^)propriate 
chlorotriazine with ammonia, according to the procedure shown below, which 
describes the preparation of Compound 1024. 



NH3. EtOH 
100 X 





HN N CI HN^N^NHj 
924 1024 



1.0 g (3.37 mmol) of 2-chloro-4-(3\4*,5'-trimethoxyanilino)-l,3,5-triazine 
(Compound 924) in 16.8 mL of NH3 in EtOH (2.0 M) is heated at 100 ""C for 22 h, 
ibca cooled to 0 ''C. The white solid is isolated by filtration, rinsed with EtOH, and 
dried in vacuo, giving 0.46 g (50%) of a white solid, which is N-(3j4,S-trimetiioxy- 
phenyl)-[U,5]triazine-2.4-diamine (1024): MS = 278 [M+H]^ HPLC Rl = 6.75 
min. 



The following compounds are prq)ared according to Example 19, substituting 
the appropriate chlorotriazine: 



Cmpd# 


HPLCRt 


MS 


CmiKl# 


HPLCRt 


MS 


665 


9.12 


318 









Example 20 



Urea and thiourea compounds can be prepared by reacting tiie appropriate 
isocyanate or isothiocyanate with an aminotriazine such as C!ompound 1024, 
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according to tfie procedure shown below, which desoibes the preparation of 
Compound 852. 



I 9' A f n 

^ PhNCO.PhCHa 




100 




1024 Nv;^N N^N 



N NH 



To a slurry of 300 mg (1.08 mmol) of N-(3,4,5-tiimethoxy-phenyl>- 
[U3.5]triazine-2,4-diainine (1024) in 2.5 mL of PhCHj at RT in a sealed tube under 
air is added 0. 1 18 mL (1.08 mmol) of PbNCO. The resulting mixture is heated to 100 
for 7 days, then cooled to room tCTiperature. The white precipitate is isolated by 
filtration, rinsed once each with PhCHa and Et20 and dried in vacuo. The slightly 
inq>ure white solid is purified by trituration in refluxing i-PrOH, cooled to RT, and 
isolated by filtration, rinsed once each with i-PrOH and EtiO and dried in vacuo 
giving 353.9 mg (82.5%) of Compound 852 as a white solid: MS « 397 [M+H]*; 
HPLC Rl = 1 1 .44 min; NMR (300 MHz, DMSOrf^j) 8 1 L15 (br s, 1 H), 10.27 (br 
s, 1 H), 10.10 (s, 1 H), 8.50 (s, 1 H), 7.75-6.90 (m, 7 H), 3.73 (br s, 6 H), 3.64 (s, 3 
H). 

The following compounds are prepared according to Example 20, substituting 
the appropriate amino triazine and either an isocyanate or isothiocyanate: 



Cmpd# 


HPLCRt 


MS 


Cmpd # 


HPLCRt 


MS 


21 


12.07 


427 


660 


11.09 


411 


22 


12.36 


457 


661 


11.61 


425 



Example 21 



Amide and sulfonamide compoimds can be prepared by reacting the appropriate 
caiboxylic acid, acid chloride or sulfonyl chloride with an aminotriazine such as 
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Compound 1024, according to the procedure shown below, which describes the 
prq>aration of Conq)ound 679. 




1024 679 



To a solution of 75 mg (0.27 mmol) of N-(3AS-tiimetfaoxy-phenyl> 
[13>5]triazine-2,4-dianune (1024) in 2 mL of pyridine at RT in a sealed tube under air 
is added 0.0.89 mL (0.68 mmol) of PhCHaCOCl. The resultmg mixture is heated to 
100 for 2.S h, then cooled to room tempo^tture, and poured into a stirring mixture 
of dil. aq. NaHC03 and EtOAc. The organic layer is washed with dil. NaHCOs, brine, 
IN HCl, brine, dried over Na2S04 and concentrated. Chromatogr^hy (Si02, elution 
with 3:1 EtOAc-hexanes) gives 55.8 mg (52.1%) of Compound 679 as a yellowish 
solid: MS m/z = 396 [M-fH]''; HPLC Rt =11.08 min; NMR (300 MHz, DMSO- 
de) 5 10.93 (br s, 1 H), 10.01 (br s, 1 H), 8.53 (s, 1 H), 7.40^7.20 (m, 7 H), 3.80-3.70 
(m,8H), 3.62 (s,3H). 



Alternatively, amide and sulfonamide conq>ounds can be prq>ared by reacting 
the qq>ropriate amide with a substituted chlorotriazine, according to the procedure 
shown below, which describes the prq>aration of Compound 680. 



d acrylamide 
^ NaH, DMF 

O'C 




N c, " ^W^Y^ ■ 

1 T N^N O 

701 "^^^ 680 

To a solution of 58.5 mg (0.823 ounol) of aoylamide in 1 mL of DMF at RT 
is added 32.9 mg (0.823 mmol) of NaH (60% dispersion in oil). The resulting foam is 
heated to 60 'C for 10 min, then cooled to 0 °C when a solution of 70 mg (0.274 
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mtnol) of Conqpound 701 in 0.75 mL of DMF is added diopwise via syringe, followed 
by one 0.2S mL rinse. The resulting mixture is stirred at 0 for Ih, then quenched 
witii satd aq NH4CI and diluted with water and EtOAc. The organic layer is washed 
with brine and the combined aqueous layer and washing is extracted.witfa EtOAc. The 
combined organics are dried and concentrated. Flash chromatography (Si02> elation 
with 3:1 EtOAc-hexanes, then EtOAc) gives 2.9 mg (3.6%) of a slightly impure 
product that could be purified to homogeneity by flash chromatography (Si02, 
elution with 2:1 EtOAc-hexanes) giving Compound 680: MS m/z = 290 [M+H]*; 
HPLCRt= 10.16 min. 

Example 22 

Aminoindazole compounds can be prepared according to Examples B and C» 
substituting the appropriate amines^ and according to the procedure shown below, 
which describes the preparation of Conq)ound 554. 

Preparation of 1-benzyl-lH-indazol-S-ylamine: 




To a solution of 10 g (61.3 mmol) of 5-nitroindazole in 100 mL of DNfF is 
added 12.7 g (91.9 mmol) of K2CQ3 and 7.29 mL (61.3 mmol) of PhCH2Br. The 
resulting mixture is stirred at RT for 3.5 days» tiien poured into 400 mL of water. The 
resulting sluny is filtered, rinsed once with water and dried in vacuo giving a beige 
solid. A 2.S g portion of this crude material is purified by chromatography (Si02, 
elution witii 1:2 EtOAc-hexanes) giving 906.4 mg of the faster eluting 1-substituted 
isomer and 518.4 mg of the slower eluting 2-substituted isomer. 
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To 906.4 mg (3.S8 ininol) of the 1-substituted isomer in 20 mL of MeOH and 
5 mL of EtOAc at RT is added a slurry of ISO mg of 10% Pd-C in S mL of MeOH. 
The resulting slurry is dien stirred under a balloon of H2 for 1.2 h, filtered ttirough 
Celite™ and rinsed with MeOH and EtOAc. Concentration of the filtrate gives 790.3 
mg (98.9%) of 1 -benzyl- lH-indazol-5-ylamine as a pinkish solid: MS m/z = 224 
[M+H]^ 

Preparation of Compound 554: 




To 526.1 mg (3.51 mmol) of 2,4-dichloro-l A5-triazine in 15 mL of DMF at 0 
''C is added 0.733 mL (4.21 mmol) of DIEA. The resulting yellow solution is stirred at 
0 **C for 20 min when 783.5 mg (3.51 mmol) of l-benzyHH-indazol-5-ylaraine is 
added in one portion followed by 2x2.5 mL DMF flask rinses. The resulting mixture 
is stirred at 0 'C for 30 min, at RT for 4.5 h, then diluted with EtOAc. Hie organic 
layer is thm washed twice with water and once with brine. The aqueous layer and 
washings are extracted once witii EtOAc. The combined organics are dried, 
concentrated, and purified by chromatogrEq>hy (Si02, elution with 1:1 EtOAc- 
hexanes) to give a sligihtly impure pinkish solid. Trituration wifli Et20 gives 473 mg 
(40.1%) of Compound 1176 as a light pink solid: MS m/z ^ 337 [M+Hf ; HPLC Rt = 
13.09 min. 
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Compound 554 is prq)ared using Compound 1176 and 3-faromoaniline 
following Example C: MS m/z = 473 [M+Hf ; HPLC Rt = 13.801 min; NMR 
(300 MHz. DMSCWtf) S 9.88 (br s, 2 H). 8.35 (s, IH). 8.15-7.90 (m, 4 H), 7.70-7.50 
(m. 4 H), 7.35-7.10 (m, 5 H), 5.64 (br s. 2 H). 



The following con:q>ounds are prqiared according to Example 22, substituting 
die appropriate amine in the second step. The HPLC mettiod for the compounds in the 
table are analyzed using Method A, excq>t for Compoand 553. 



Ciiipd# 


HPLCRt 


MS 


Cinpd# 


HPLCRt 


MS 


552 


8.60 


ND 


871 


4.31 


415 


553 


12.79 


408 


872 


8.38 


497 


559 


9.15 


583 


873 


6.97 


482 


726 


8.46 


530 


900 


6.41 


451 


727 


7.50 


414 


901 


6.51 


486 


728 


6.56 


398 


902 


7.33 


430 


729 


6.39 


479 


903 


8.26 


477 


730 . 


6.62 


436 


904 


7.01 


424 


731 


6.60 


433 


905 


6.83 


424 


732 


6.34 


468 


906 


7.91 


478 


733 


4.25 


389 


907 


7.88 


478 


734 


7.02 


422 


908 


6.25 


466 


735 


5.67 


477 


909 


7.86 


492 


736 


6.21 


501 


910 


7.64 


434 


737 


6.56 


460 


911 


8.05 


463 


738 


5.49 


396 


912 


6.94 


419 



Compound 676 is prepared accoidiiig to Example 22 substituting the 
q>piopriate amine, which can be prepared acc(»ding to Kume, M. et al. J. Antibio. 
1993, 46, 177: MS » 475 [M+H]*; HPLC Rt = 10.72 min. 
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Example 18 



N-alkylated anilinotriazines can be prepared firom the commercially available 
secondaiy amines according to Examples B and C, or fiom ttie alkylation of 
chlorotriazine intermediates such as Compound 1176 followed by Example C, 
according to the procedure shown below, which describes the preparation of 
Compound 566. 




To 473 mg (1.40 mmol) of 1176 in 7.5 mL of DMF at 0 'C is added 0.262 mL 
(4.21 mmol) of Mel, followed by 67.4 mg (1.69 mmol) of NaH (60% dispersion in 
oil). The resulting mixture is stirred at 0 °C for 4.25 h (additional 10 mg NaH added 
after 3.1 h as TLC indicated remaining starting material). At this point, the reaction 
mixture is quenched with satd aq NH4CI and diluted with water and EtOAc. The 
organic layer is washed with water and brine. The aqueous layer and washings are 
extracted once with EtOAc. The combined organics are dried, concentrated and 
purified by chromatography (SiCb, elution with 1:1 EtOAc-hexanes) to give 
Compound 1177 as a pale oil: MS m/z = 351 [M+H]^ 




Compound 566 is prepared using Compound 1177 and 3,4,5-trimethoxyaniline 
foUowing Example C: MS m/z = 498 [M+H]^; HPLC Rt = 12.27 min; NMR (300 
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MHz, DMSCWtf) 5 9.60 (br s, 2 H), 8.40-8.00 (m, 2 H), 7.72 (br s, 2 H), 7.50-6.60 (m, 
7 H), 5.68 (s, 2 H), 4.00-2.80 (m, 12 H). 

Hie following compounds are prq>ared according to Example 18, substituting 
the appropriate amine and all^lating reagent for those used in the preparation of 1177, 
and tile appropriate amine in the second step, following Example C. The preparation 
of the amines used for Compounds 670, 671, 677 are prepared according to Kume, M. 
et al. J. Antihio. 1993, 46, 177 and Koguro, K. et al. Synthesis 1998, 910: 



Cmpd# 


HPLCRt 


MS 


Cmpd# 


HPLCRt 


MS 


666 


14.42 


371 


670 


10.83 


439 


667 


14.89 


487 


671 


10.92 


490 


668 


13.68 


422 


677 


11.48 


489 


669 


12.12 


468 


51 


15.67 


459 


972 


13.87 


428 


310 


12.95 


482 


973 


14.92 


472 


309 


13.52 


512 


291 


15.63 


446(-t-Bu) 


320 


9.14 


426 


974 


15.34 


496(M+Na) 


319 


9.74 


478(M+Na) 


56 


16.04 


504 









The following compounds are prepared according to Examples B and C, 
substituting the s^ipropriate amines, prepared either fiom the conversion of the 
conuneicially available nitrobenzene derivative to die corresponding aniline, as for 
Compound 1175, or as described in Examples 17, 18 and 22: 



Cmpd# 


HPLCRt 


MS 


Cmpd# 


HPLCRt 


MS 


599 


7.75 


513 


673 


13.31 


442 


600 


8.09 


499 


674 


11.4 


366 


601 


7.46 


513 


675 


10.48 


366 


602 


7.82 


499 


678 


11.43 


393 


557 


9.06 


408 


177 


11.79 


484 


556 


8.31 


408 


555 


11.11 


484 


672 


14.12 


442 









Conqwund 539 is isolated during the prq)aration of Compound 666 resulting 
• fix)m the addition of 2 equivalraits of 3-bromoamiine to 2,4-dichlon>-l,2,5-triazine: 
MS m/z = 422 [M+H]*; HPLC Rt = 15.69 min. 
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Example 23 




297 



Compounds 296/297 are prq>ared by reacting chloride 924 with 2-amiiio-S- 
chlorobenzimidazole according to Example C to give a 1:1 mixture of 296/297 as a 
light brown solid (39%). 

The following compounds are synthesized according to the procedure 
described in Example C. Purification methods vary. MS is [M + except where 
noted HPLC retention time is in minutes. 



Componnd 


MSm/z 


HPLCRt 


289,575 


394 


9.58 


292,293 


462,462 


11.20,11.67 


294,295 


439.0.439.0 


10.43,10.77 


296,297 


428.2,428.2 


10.46,10.93 


334 


Nd 


9.62 


435 


498 


11.81 


1030 


454 


9.63 



Example 24 




OMe 924 OMe 

Compounds of example 24 below are synthesized in the same manner as Exanq>le C. 
Purification methods vary. Retention time is in minutes. 
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C!!oniiion nd 


MS m/z 

XTM.!^ Ill/ A 




88 




8 94 




4^n 


in ^1 




















JO/ 




1 1 Q 


J DO 




19 Ifi 




*fZU 


19 




179 


fi 10 


104 


411 


111 




4S4 


in 9A 


470 


•rOv 


o.OD 




*? /O^JVl » INtt^ 


1 1 Q9 




414 


in 8#« 


523 


478 


10.46 


1000 


488 


12.1 


1001 


456(M+Na) 


10.99 


1003 


470 


12.15 


589 


488 


12.74 



Compound 1178 

In a maimer similar to that described in Example B, 5.20g (33.7 mmol) of 2,4- 
dichloro-l,3,S-triazine is dissolved in 75 mL of dry dimethylfonnamide and cooled to 
0*^0. To this solution are added diisopiopylediylamine (6.46 mL, 37.1 mmol) and 3- 
amino-S-(4-cazbomeflioxyphenyl) pyrazole (7.67g , 35.3 mmol; prepared as described 
below). The resulting mixture is stirred at O^C for three hours during which time a 
thick precipitate is formed. The precipitate is filtered under vacuum and washed with 
excess diethyl ether to provide pure product. MS m/z = 331[M+H]^; HPLC Rt = 
11.61 min. 

The following conq)ounds are made in a manner similar to that described above: 



Compound 


MS m/z 


HPLCRt 
(Method B) 


975 


253 


10.38 


976 


273 


11.08 



3-Amino-S-(4-carbomethoxyphenyl) pyrazole used in the above exanq)le is 
prepared as follows: To a solution of 5 grams (24.6 mmol) of methyl 4- 
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(cyanoacetyI)benzoate in 12S mL of absolute ethanol in a glass pressure vessel is 
added 3.8 mL (122 mmol) of hydrazine hydrate. The vessel is sealed and heated at 
lOO^C for 4.5 hours. After cooling the vessel is opened and cooling is continued at 
O^'C for 45 minutes. The precipitate thus fonned is filtered and washed with cold 
diethyl ether and utilized without further purification. Rt = 7.33 min. 

The following compounds are synthesized fiiom 2,4-dichloro-l,3,5-triazine 
using the appropriate aminopyrazolotriazine and reacting it with the appropriate 
amine in isopropanol under conditions of Example C. 



Compound 


MSod/z 


HPLCRt 
(Method B) 


338 


416(M+Na) 


9.18 


337 


402(M+Na) 


9.15 


340 


405 


8.55 


342 


363 


7.89 


341 


385(M+Na) 


7.72 


344 


378 


9.84 


343 


458(M+Na) 


11.17 


364 


376 


9.34 


366 


376 


10.95 


365 


380 


10.71 


429 


350 


8.26 


430 


350 


7.85 


432 


406 


10.46 


431 


449 


11.05 


499 


339 


8.64 


501 


339 


8.16 


500 


353 


8.15 


502 


353 


7.83 


977 


390 


9.61 


978 


404 


9.61 


979 


368 


8.96 


980 


390(M+Na) 


8.54 


981 


388 


9.19 


982 


410(M+Na) 


8.94 


983 


400(M+Na) 


8.59 


984 


378 


8.39 


985 


392(-t-Bu) 


11.09 


986 


459 


11.61 


987 


439 


11.25 


604 


445 


9.47 


573 


387 


8.14 


577 


445 


8.99 
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Am nnn n H 

^tflllJIUIlUU 




IXX LiV./ 


^ /o 




8 64 




418 


9 56 






9 3 

7*<J 




dll 


0 08 


001 


d7n 


0 63 


001 


460 
*f\J\J 


10 07 


OOd 




0 06 


00^ 




6d7 


00l( 

77«J 


3 SI 


10 18 

1 1/* I o . 


007 


did 


0 37 

7, J / 


OOS 


476 


Q S7 

7. J / 




S40 


in 7*^ 






o.oo 


AA1 


J7l 


7 0 

1 »y 


fill 


•Ho 


0.70 




07*r 


< d^ 




dn» 


J. J7 


Hid 


Jo / 


s ^1 




don 


A 33 




j/ / 


d fiA 


fil7 


din 


7 10 


ftlld 


dll 


d ^7 












S Id 


ftft7 
oo / 


301 

J7Z 


S 17 


OOO 


dll 


5 10 


007 


311 


d 11 


071. 


dfld 


6 00 


Oil 

7XO 






Old 

7l*f 


dll 


7 11 


01^ 




^ 1 1 


01#k 

71 0 


311 


d S6 


017 

71 # 


361 


5 61 


01 ft 

710 


377 


S 36 


010 

717 


3S6 


6 3d 


oin 

7Av 


dOl 


7 13 


Oil 

7A1 


360 


66d 




301 

J7^ 


5 08 


806 


455 


6 30 


807 


473 


5 81 


808 


425 


3.95 


809 


403 


4.42 


810 


424 


6.90 


811 


457 


7.44 


812 


432 


6.67 


813 


460 


6.62 
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Ainn An n H 


iTjui m/z 




Rid 




'^7 

U.J / 




HJZ 


O.H 1 




J /u 




5117 




fi Its 
O.JO 




J /I/ 


J. 7R 






**.02^ 








Oil 




O. io 


878 


439 


5 17 


879 


432 


6.48 


880 


470 


6.03 


881 




6.02 


882 


468 


5.11 


883 


495 


S.69 




Compound 1004 

To a solution of 6 mL of a one to one mixture of IN sodium hydroxide and 
MeOH is added 100 mg of Compound 523. The resulting solution is stirred for one 
hour at which time it is acidified to approximately pH 7 by the addition of 1.5 mL of 
2M HCL The resulting precipitate is filtered, washed witti cold water and dried under 
high vacuum to provide compound 1004. MS m/z = 464[M+H]^; HPLC Rt ^ 8.81 
min. 

Compound 993 

To a solution of 82 mg (.18 nmiol) of Compound 1004 in 6 mL of dry 
dimethylformamide is added 37 mg (.19 mmol) of l-(3-dimethylaminopnipyl)-3- 
etfaylcarbodiimide hydrochloride, 97 nL (.19 mmol) of dimethylamine (2M solution in 
THF), and 2 mg (.016 mmol) of dimethylaminopyridine. The reaction is stirred for 3 
hours, diluted with etiiyl acetate and washed with watCT and dilute brine. The organic 
layer is then dried over magnesium sulfate, filtered and evaporated to dryness. The 
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crude pn>duct is tiien BsppUed to a 1000|i prq)arative TLC plate and eluted with 10% 
metfaanol-dichloromelhane. The product band is thai scnqied fiom the plate and 
washed with 10% metfaanol-dichloromediane. The meAanol-dichloromeOiane wash 
is evaporated to yield pure 993. MS m/z = 491[M+H]*; HPLC Rt = 8.86 

The following compounds are made in a manner similar to that described above: 



Compoand 


MS m/z 


HPLCRt 


1005 


503 


8.96 


1006 


S66 


11.57 



Compound 642 

Reference: Tet Lett 1995, 36, 7115, 

Compound 1004 (109 mg, 023 mmol) is suspended in dioxane (5 mL) and 
pyridine (0.5 mL) under N2 at room temperature. Di-feit-butyl dicarbonate and 
ammonium bicarbonate are added and die reaction is vigorously stirred at room 
temperature for 45 hours. The reaction is quenched witii water, and extracted three 
times with ethyl acetate. The efliyl acetate ntracts are washed with brine, combined, 
dried over sodium sul&te, filta:ed, and concentrated under reduced pressure. Hie 
recovered material is dissolved into hot methanol to recrystallize. The cyrstals are 
recovered by vacuum filtration, wadied with methanol, and dried under high vacuum 
giving26mg(24%)ofawUtesoUd:MSm^ = 463 [M+H]^; 'HNMR (300 MHz, 
DMSO-cfe) 5 12.98 (br s, 1 H), lo!lO (br s, 1 H), 9.92 (br s, 1 H), 8.35 (br s, 1 H), 8.20 
- 7.50 (br m, 5 H), 7.40 (s, 1 H), 7.30 - 6.80 (br m, 2 H), 3.79 (br s, 6 H). 3.63 (s, 3 
H); HPLCRt = 8.01 min. 
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Example 25 




Compound 335 

To a sluny of intennediate 924 (95.4 mg, 0.3216 imnol) in isopropanol (2ml) 
are added diisopropyletfaylamine (56ul, 0.3216mmol) and 2- 
aminophenylbenziniidazole (67.3 mg» 03216 mmol) (2-Ammophenylbenzimidazole 
is prqsared by protecting 2-chlor6benziniidazole with a Boc groiq> and subsequently 
displacing the chloride at lOO^C with aniline. The Boc group. &lls off during the 
displacemrat reaction). The mix is heated at lOO^C for 21 hours. The solution is then 
cooled to room temperature and concentrated under reduced pressure. The crude is 
eluted on silica gel prq>arative plate with 5% methanol / dichloromethane. The lower 
(minor) band is extracted with 15% methanol / dichloromethane and concentrated 
under reduced pressure, giving 30 mg (20%) of compound 335. 

Compoimds below are prepared according to the procedure outlined for 
compound 335, substituting the appropriate reagents. Purification methods vary. 
Retention time is in minutes. 



Compoand 


MSm/z 


HPLCRt 


256 


464 


8.54 


311 


420.4 


11.42 


312 


481.1 


12.20 


315 


418 


14.05 


317 


429 


12,0 


335 


470 


10.85 


373 


484 


9.62 


374 


504 


11.85 


938 


408 


9.83 


442 


383(M+Na) 


8.02 


444 


437 


12.35 


468 


375 


8.41 


469 




11.18 
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Example 26 




Example 27 




CH3 



a 



CI 



OH 



MeO 




127 



OMe 



Example 26 

2,4-DichIoio-l»3,S-triazine (89.1 mg, 0.5944 mmol) is dissolved into DMF 
(O.S ml) and cooled to O^C. To this solution are added diisopropylethylamine (104 
\xU) and a solution of the qjpropriate aniline * TFA salt (264 mg, --0.59 mmol) (The 
starting aniline for intermediate 1134 is prepared &om 5-amino-2-metfaoxyphenol 
using known procedures. The amine is Boc-protected, the phenol is alkylated with 2- 
bromoethylmethylether, and the Boc group is removed with trifluoroacetic acid, 
leaving the TFA salt of the desired aniline.) and 208 ^1 of diisopropylethylamine in 1 
ml of DMF. The reaction mixture is kept at O^C for 15 to 30 minutes and then at 
room temperature for IS minutes to 2 hours. The reaction mixture is then diluted 
with ethyl acetate and washed with brine. The organic layer is dried over sodium 
sulfate, filtered, and evaporated in vacuo, to give crude material idratified as 1134. 
This intermediate is used as is for the next stq>. biteraiediates 1129, 1131, 1132, 
1133, and 1136 are prepared either fiom commercially available anilines or with 
anilines syntiiesized according to readily available literature procedures. 

Example 27 

To a solution of intermediate 1134 in isopropanol (2ml) are added 
diisopropylethylamine (79ul, 0.453 mmol) and 5-amino-o-cresol (56 mg, 0.453 
mmol): The mix is heated at 120^C for 18 hours. The solution is then cooled to 
room temperature and sonicated. The precipitate is filtered and thai dried under 
reduced pressure, giving 52.5 mg (22%) of 127. 

Compounds below are prqiared according to the procedure outlined for 
compound 127. Purification methods vary. HPLC retention times is in ininutes. 
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19 AO 


953 


503 


8.99 


181 


nd 


8.39 


1039 


494.3 


8.45 


1040 


493.3 


8.26 


1184 


355 


10.76 




Compound 1180 is prepared by reacting dichlorotriazine with I- 
N^hthylamine according to Example B. Crude product is purified by colunm 
chromatography (EtOAc/ n-Heaxnes) to give chloride 1180 as off-white solid (86%). 

Compound 1041 is prepared by reacting chloride 1180 with the appropriate 
aniline according to Example C. Product is isolated by filtration, washing with iPrOH 
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and diethyleth^r and finally dried to give compound 1041 as an off-white powder 
(34%). 



Componnd 


MSm/z 


HPLCRt 


1180 


Nd 


12.5 


1041 


503 


8.62 


551 


Nd 


7.48 



Example B 





OBn Example C 



OBn 



153 



A 



H 
156 



Compound 153 is prepared by reacting dichlorotriazine with 4- 
benzyloxyaniline according to Example B to give chloride 153 as a ligjit brown solid ( 
91%) 

Compound 156 is prepared by reacting chloride 153 with 3,5- 
dimethoxyaniline according to Example C to give conqK>und 156 as a white solid 
(51%) 



Componnd 


MS m/z 


HPLCRt 


153 


313 


15.41 


156 


430 


14.04 


157 


430 


12.65 


158 


386 


11.44 


159 


386 


11.92 


160 


400 


13.80 


161 


400 


13.30 


162 


485 


14.58 


170 


458 


14.22 


171 


416 


11.86 
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Example 28 

The aniline used to prepare intermediate 1141 is prepared by reacting 
3-aminophenyIacetic acid with acetyl chloride in methanol to afiford the 
corresponding methyl ester * HCl salt, (3.09 g, 15.324 mmol) which is dissolved into 
DMF (5 ml) with diisopropylethylamine (2.67 ml, 15.324 mmol) and cooled to O^C. 
To this solution is added dropwise a O^C solution of DMF (5 ml) containing 2,4- 
dichlon)-l,3,5-tria2ine (2.297 g, 15.324 mmol) and diisopropylethylamine (2.67 ml, 
15.324 mmol). The reaction is stined at O^C for IS to 40 minutes and then at room 
temperature for IS minutes to 2 hours. The reaction mix is diluted with ethyl acetate 
andwater. Hie layersf are sq>arated, and the aqueous layer is extracted two times with 
ethyl acetate. The combined organic layers are washed 4 times with brine and dried 
over sodium sul&te. The crude is then concentrated down and dried und^ reduced 
pressure, giving 4.3 g (100%) of mtermediate 1141. HPLC Rt = 1 1.71 min. 
Example 29 

To a mixture of intermediate 1141 (279 mg, 1.001 mmol) in isopropanol (3ml) 
are added diisopropylethylamine (175 ul, 1.001 mmol) and 3-bromoaniline (172 mg, 
1 .001 mmol). The mix is heated at 100-120^C for 4 to 18 hours. The solution is tfien 
cooled to room temperature and sonicated. The precipitate is filtered and (hen dried 
under reduced pressure, giving 254 mg (61%) of compound 540. 

Compound 540 (142 mg, 0.3425 mmol) is dissolved into THF (34.5 ml) and 
IN lithium hydroxide / water (6.85 ml). The reaction is stirred vigorously at room 
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tenperature for 2 to 20 hours. The or^oiic solvent is evs^porated off. The aqueous 
sohition is acidified to pH 3, whereupon a white precipitate is formed The precipitate 
is filt^ed and dried under vacuum, givmg 130 mg (95%) of Compound 541. 

Example 28 

2,4-Dichloro-l,3^-triazine (173.7 mg, 1.158 mmol) is dissolved into DMF (1 
ml). To the stirring solution cooled to O^C is added diisopropyletfaylamine (202 |xl, 
1.158 mmol). This solution is added dropwise to a O^C mix of DMF (1ml) and 3- 
aminophenyl acetamide (prepared from 3-nitropheQylacetic acid via literature 
preparation (Pozdnev, V.F., et ai; Tetrahedron Letters; 1995; 36; 71 15), followed by 
reduction of nitro to amine). The reaction is stirred at O^C for 15 minutes to 40 
minutes and then at room temperature for 20 minutes to 2 hours. The reaction mix is 
then diluted with ethyl acetate and water. The layers are separated, and the aqueous 
layer is extracted 2 times with ethyl acetate. The combined organic layer is washed 3 
times with brine, dried over sodium sulfate, and concentrated under reduced pressure^ 
giving 175 mg (57%) of compound 1143. HPLC Rt = 7.61 min. 

Example 29 

To a mixture of intermediate 1143 (36.6 mg, 0.1388 mmol) in isopropanol 
(1ml) are added diisopropylethylamine (27 ul, 0.1527 mmol) and 3-bromoaniline 
(26.3 mg, 0.1527 mmol). The mix is heated at 100-120''C for 4 to 18 hours. The 
solution is then cooled to room temperature and sonicated. The precipitate is filtered 
and then dried under reduced pressure, giving 39.1 mg (70%) of compound 966. 
Componnd 1147 

2,4-Dichloro-l,3,5-triazine (405.8 mg, 2.7065 mmol) is dissolved into DMF (2 
ml). To the stirring solution cooled to O^C is added diisopropylediylamine (471 [xl, 
2.7065 mmol). This solution is added drq>wise to a O^C mix of DMF (2nil) and 471.5 
mg (2.7065 mmol) of the appropriate aniline (prq>ared finom 3-nitrobenzylbromide 
and 1 H-l,2,3-triazole, followed by separation of regioisomers and reduction of nitro 
to amine). The reaction is stirred at O^C for 15 minutes to 40 minutes and then at 
room ten^erature for 20 minutes to 2 hoius. The reaction mix is then diluted with 
ethyl acetate and water. The lay^s are separated, and the aqueous layer is extracted 2 
times with ethyl acetate. The combined organic layer is washed 3 tinies with brine. 
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dried ovor sodium sul&te, and concentrated under reduced pressure, giving 696.3 mg 
(89%) of a white foam named compound 1147. HPLC Rt = 9.34 min. 
Compound 961 

To a mixture of intermediate 1147 (64.8 mg, 0.2252 mmol) in isopropanol 
(1ml) are added diisopropyletfaylamine (39 ul, 0.225 mmol) and 3-bromoaniline (38.7 
mg, 0.2252 mmol). The mix is heated at 100-120^C for 4 to 18 hours. The solution 
is then cooled to room temperature and sonicated. The precipitate is filtered and then 
' dried under reduced pressure, giving 34.3 mg (36%) of 961 . 

The following compounds are prepared according to the procedures of 
examples 28 and 29. 



Conqioiuid 


MSm/z 


HPLCRt 
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108 


338 
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109 


357 


14.12 
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10.64 


120 


318 


9.05 
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544 


362 
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546 


376 
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955 


361 


8.13 


956 


452 


7.63 


960 


385 


9.10 


961 


424 


11.44 


966 


400 


9.80 


968 


374 


10.79 
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Example 30 

2,4-Dichloio-13>5-triazine (327.5 mg, 2.1845 mmol) is dissolved into DMF (2 
ml) and cooled to O^C. To this solution are added diisopiopylethylamine (381 ^l, 
2.184 nimol) and 2-chlon)benzimidazole (333.3 g, 2.1845 mmol). The reaction 
mixture is kept at O^C for IS to 30 minutes and then at room temperature for 15 
minutes to 2 hours. The crude compound 1145 is used as is for the next stq). 
Example 31 

To crude reaction mix 1145 are added diisopropylethylamine (381 \xl, 2.184 
mmol) and then a solution of DMF (1ml) and 382.7 mg (2.1845 mmol) of the 
appropriate aniline (prepared from 3-nitrophenylacetonitrile according to Koguro, K., 
et ai(Synthesis; 1998; 910), followed by reduction of nitro to amine). The reaction is 
heated at 60-75**C for 4 to 20 hours. The reaction is then cooled to room temperature 
and concentrated to a small volume. The crude is eluted on a silica gel column with a 
methanol / dichloromethane elution gradient, giving 120 mg (14%) of intermediate 
1146. HPLCRt=11.43min. 
Example 32 

Intennediate 1146 (40 mg, 0.0988 mmol), 4-metfaoxybenzylamine (19.4 ^1, 
0.148 mmol), and diisopnq>yletfaylamine (17.2 jxl, 0.0988 mmol) are combined with 
isopiopanol (1ml) and heated at 100-120^C for 30 minutes to 20 hours. The reaction 
is cooled to room temperature and diluted into water. The aqueous solution is tiien 
acidified to pH 3. The precipitate is filtered and dried, giving 33.5 mg (67%) of 959. 
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Cqmponnd 


MSm/k 


HPLCRt 


957 


476 


10.74 


958 


477 


8.80 


959 


506 


10.89 




Example 33 

2,4-Dichloio-l,3,S-triazine (204 mg, 1.362 mmol) is dissolved into DMF (2 
mL) and cooled to O^C. To this solution are added diisopropylethylamine (238 ^1, 
1.362 mmol) and the ^propriate aniline (360 mg, 1.362 mmol) (The aniline is 
prepared the following way. 2»6-Dimethoxy-4-nitrophenol is prepared according to 
known sources ( Tepe, Jelze J. et ai; J. Med. Chem,\ 39; 11; 1996; 2188-2196) and 
then is reacted via Mitsunobu with 2-(l-tria2X)lyl)ethanol (prepared according to 
Kume, Masaharu et aL, Journal of Antibiotics; 1993; 46; 177-195). The Mitsunobu 
product is then reduced to the aniline via palladium on carbon.) dissolved in DMF (2 
mL). The reaction mixture is kept at O^C for 15 to 30 minutes and then at room 
temperature for 15 minutes to 2 hoiirs. The reaction mix is then added to water, 
whapeiq>on the product precipitates out of solution. The precipitate is filtered and 
dried under vacuum, giving 425 mg (83%) of 1139. HPLC Rt = 9.79 min. 
Intermediates 1135 and 1136 are prq)ared in a similar fashion. 
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Example 34 

bitermediate 1139 (407 mg» 1.076^ inmol) is combined with 
2-chlorobenziinidazole (164 mg, 1.076 mmol) and potassium caibonate (179 mg, 
1.292 mmol) in acetonitrile (IQml) and heated at 65 to 7S^C for 4 to 20 hours. The 
mix is concentrated down under reduced pressure and treated with water. A white 
precipitate is formed. The precipitate is filtered and dried under vacuum, giving 393 
mg (74%) of intermediate 1140. HPLC Rt = 12.08 min. Intermediates 1137 and 1138 
are prepared in a similar fashion. 

Example 35 

Intermediate 1140 (377 mg, 0.763 mmol) is combined with 
2-aminomethylpyridine (107 mg, 0.993 mmol) and diisopropylethylamine (173 fil, 
0.993 mmol) in isopropanol (3 ml). The mix is heated at 100-120°C for 30 minutes to 
20 hours. The reaction mix is cooled to room temperature and added to about 40 ml 
of water. The precipitate is filtered and dried under vacuum, giving 376 mg (87%) of 
compound 942. 

The following compounds are prepared according to the method outlined for 
compound 942. 



Componnd 


MS 


HPLCRt 


507 


584 


7.91 


519 


584 


7.78 


942 


566 


9.02 
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Example 37 

Intermediate 1141 (3.530 g, 12.67 mmol) is combined with 
2-chloTobenzimidazole (1.933 12.67 nunol) and potassium carbonate (2.101 
15.20 mmol) in acetonitrile (50 ml) and heated at 65-75*^C for 2 to 20 hours. The 
reaction mix is then cooled to room temperature. The inorganic salts are filtered off. 
The acetonitrile solution is then concaitrated down under reduced pressure. The 
crude is then purified on a silica gel column with an ethyl acetate / hexane elution 
gradient, giving 530 mg (10%) of intermediate 1142 along with several more grams of 
product requiring further purification. HPLC Rt = 14.52 miiL 

Example 38 

Intermediate 1142 (169.8 mg, 0.4301 mmolX 4*metfioxybCTzylamine (84 ^1, 
0.6451 mmol), and diisopropylethylamine (ISO ^1, 0.8602 mmol) are combined with 
isopropanol (2ml) and heated at 100-120^C for 30 minutes to 20 hours. The reaction 
mix is cooled to room tmiperature and added to water. The precipitate is filtered and 
dried, giving 1 88 mg (88%) of compound 548. 

Conqiound 548 (123 mg, 0.248 mmol) is dissolved into THF (25.5 ml) and IN 
lithium hydroxide / water (5 ml). The reaction is stirred vigorously at room 
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temperature for 1 to 20 hours. The organic solvent is evaporated off. The aqueous 
solution is acidified to pH 3, whereupon a white precipitate is fonned. The precipitate 
is filtered and dried under vacuum, giving 120 mg (100%) of compound 534. 

Compoond 1144 

Intennediate 1143 (136.5 mg, 0.S177 mmol) is combined with 
2-chlon>benzimidazole (86.9 mg, 0.5177 mmol) and potassium carbonate (93 mg, 
0.673 mmol) in acetonitrile (5 ml) and heated at 65-75^C for 2 to 20 hours. The 
reaction mix is then cooled to room temperature. The inorganic salts are filtered off. 
The acetonitrile solution is then concentrated down under reduced pressure. The 
crude is then purified on a silica gel column with an ethyl acetate / hexane to 
methanol / dichloromethane elution gradient, giving 29 mg (15%) of Compouod 
1144. HPLC Rl = 10.61 min. 

Compound 967 

Intermediate 1144 (27.9 mg, 0.0735 mmol), bsizylamine (1 1 ^1, 0.103 mmol), 
and diisppropyletfaylamine (20 ^1, 0.110 mmol) are combined witti isopropanol (1ml) 
and heated at 100-120°C for 30 minutes to 20 hours. The reaction mix is cooled to 
room temperature and sonicated. The precipitate is filtered and dried, giving 20.7 mg 
(62%) of compound 967. 

Compound 1148 

Ihtranediate 1147 (552.7 mg, 1.921 mmol) is combmed with 
2-chlorobCTziniidazole (381 mg, 2.497 mmol) and potassium caibonate (372 mg, 
2.689 mmol) in acetonitrile (10 ml) and heated at 65-75^C for 2 to 20 hours. The 
reaction mix is fhm cooled to room temperature and diluted with methanol and 
dichloromethane. The inorganic salts are filtered off. The organic solution is then 
concentrated down under reduced pressure. The crude is then treated with S-8 ml of 
acetonitrile. The precipitate is filtered and dried, giving 330 mg (42%) of 
intermediate 1148. HPLC Rt = 12.329 min. 



258 



wo 01/25220 



PCTAJSOO/27811 



Compound 964 

Intermediate 1148 (62.0 mg, 0.1 S3S mmolX 3-fluorobrazylamine (24.S ^1, 
0.2149 mmol), and diisoptopylethylamine (38 fxl, 0.2149 mmol) are combined with 
isopropanol (1ml) and heated at 100-120^C for 30 minutes to 20 hours. The reaction 
mix is cooled to room tempmture and sonicated. The precipitate is filtered and dried, 
giving 43.4 mg (57%) of compound 964. 

Compound 1149 

2,4-Dichloro-l,3,5-triazme (122.7 mg, 0.8182 mmol) is dissolved into DMF (1 
ml). To the stirring solution cooled to O^C is added diisopropylethylamine (ISO ^1, 
0.861 mmol). This solution is added dropwise to a O^C mix of DMF (2ml), 
diisopropylethylamine (150 ^1, 0.861 mmol) and 340 mg (0.8182 mmol) of the 
q)propriate anilme (piepzred fiom 3-nitrophenylacetonitrile to yield tfie imidazoline 
(Amemiya, Yoshiya et aL\ J. Med. Chem.\ 1992; 35, 750-755), which is then oxidized 
to the imidazole (Amemiya, Yoshiya, et al\ Synthetic Communications; 20(16); 2483- 
2489), trityl-protected and finally reduced finom nitro to amine). The reaction is 
stirred at 0*^C for 15 minutes to 40 minutes and then at room temperature for 20 
minutes to 2 hours. The reaction mix is then diluted with ethyl acetate and water. 
The layers are separated, and the aqueous layer is extracted 2 times with ethyl acetate. 
The combined organic layer is washed 3 times with brine, dried over sodium sul&te, 
and concentrated under reduced pressure. The crude is eluted on a silica gel column 
with ethyl acetate : hexane (1:1), giving 333 mg (77%) of a white solid named 1149. 
HPLCRt= 13.87 min. 

Compound 1150 

Intermediate 1149 (331 mg, 0.6256 mmol) is combined with 
2-chlorobenzimidazole (114.6 mg, 0.7508 mmol) and potassium carbonate (190 mg, 
1.376 mmol) in acetonitrile (5 ml) and heated at 65-75^C for 2 to 20 hours. The 
reaction mix is then cooled to room temperature. The product q^parently precipitates 
out of acetonitrile, which is filtered ofT. The crude solid is then treated with water. 
The precipitate is filtered and dried, giving 264 mg (65%) of intenmediate 1150. 
HPLCRt = 15.52 min. 
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Compound 969 

Compound 1150 (103.3 mg, 0.1601 mmol), benzylamine (23 ^1, 0.208 mmol), 
and diisopropylethylamine (42 ^1, 0.240 mmol) are combined with isopropanol (1ml) 
and heated at 100-120*^C for 30 minutes to 20 hours. The reaction mix is cooled to 
room temperature and sonicated The precipitate is filtered and dried, giving 69.S mg 
(60%) of Compound 1151. HPLCRt = 13.53 min. 

Compound 1151 (68 mg, 0.0950 mmol) is heated at 60-75^C in a mix of 
methanol (3.8 ml), dichloromethane (1 ml), and acetic acid (0.20 ml) for 1 to 6 hours. 
The reaction mix is cooled to room temperature and concentrated down. The crude is 
purified on a silica gel column with a methanol / dichloromethane elution gradient, 
giving about 30 mg (67%) of Compound 969. 



Compound 
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11.20 


1185 
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OMe OMe 



1186 1228 

Componnd 1186 is prepared by reacting chloiotria^e with S-chloroindazoIe 
according to Example 39 to give an ofF-white solid (78%). MS valz = 413[M+H]*; 
HPLC Rt = 16.07 minutes. 



N Example B N'^N Example 41 

Ji JL *• Ji JL 

Cl-^N-^CI HN-^N^CI 



HN 




N CI 



MeO-^ y OMe 
OMe 



1071 




MeO^ y OMe 
OMe 



Example 42 



HN 




N, HN 
^N*^N^M 




MeO^ ^ ^OMe 
OMe 
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Compound 1071 is prepared by reacting diloride 924 with 2-chloroiinidazole 
(prepared according to literature procedure: ** Facile Synthesis of 2-Substituted 
Imidazoles^ K. L. Kiik, J. Org. Chem. 43 (22), 1978, 4381-4383) according to 
Example IS to give compound 1071. 

Compound 1296 is prepared by reacting 1071 witii benzylamine according to 
Example 42 to give Compound 1296 



Compound 


MSm/z 


HPLC Rt 


1071 


363 


1 1 .24 min 


1296. 


434 


(Method A) 
7.8 min 



Compound 701 



N'^N Example 43a ^ N^N 

CH, 

A mixture of the compound 2,4-dichloro-13,S-triazine (Example A) (2.5 g, 
16.7 mmol) and solid K2CO3 (6.9g, 49.9 mmol) is suq>aided in acetonitrile (SO mL) 
under nitrogen at O^C followed by addition of N-methyl-3-chloToamline (2.S g, 17.7 
mmol). The mixture is allowed to stir at 0**C for 2 hours. The reaction is quenched 
by pouring onto ice/water. The white solid formed is collected by suction filtration 
and dried under vacuum to give material identified as N-mettiyl-2-chloro-4-(3- 
chloroanilino)-l^,S-triazine. HPLC(Method A) Rt 8.63 min.; MS m/z= 2S6; 
'HNMR (300 MHz, DMSO-rftf) 8 8.4 (bs, 1 H), 7.1-7.4(m. 5 H), 3.2 (s, 3 H) 

In a manner similar to that described in Example C, the following conq)ounds 
of this example are prepared 6om the appropriately substituted amine and the chloride 
described in Compound 701. 
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Example 43b 





N^N 



CI 



a 



a 



Componnd 702; HPLC(Metfaod A) Rt » 9.60 mm.; MSm^° 361; *H 
NMR (300 MHz, DMSO-rftf) 5 8.0 (bs, 1 H), 7.0-7.3(m, 8 H), 3.1 (s, 6 H) 

Compound 703: HPLC(Method A) Rt = 9.7 mm.; MS m/z = 365; 'H 
NMR (300 MHz, DMSO-</tf) 8 9.0 (bs, 1 H), 8.2 (s, 1 H), 7.0 (s, 1 H), 7.7 (bs, 1 H), 
7.0-72(m, 5 H). 3.1 (s, 3 H) 

Compound 705: HPLC(Method A) Rt = 7.33 mm; MSm/z= 370; 'H 
NMR (300 MHz, DMSO-de) 8 12.0 (bs, 1 H), 9.6 (s. 1 H), 8.1 (s, 1 H), 7.2-7.4(m, 
3 H), 6.8 (m, 1 H), 6.6 (d, 2 H). 6.3 (d, 2 H), 4.8 (bs, 1 H). 3. 1 (s, 3 H) 

CompouDd 706: HPLC(Method A) Rt = 7.5 min.; MSm/&» 370; *H 
NMR (300 MHz, DMSO-<fc) 6 1 1.0 (bs, 1 H). 9.5 (s, 1 H), 8.0 (s, 1 H), 7.0-7.4(m, 
6H).6.9(s,lH), 6.8(s,lH), 6.2(s,lH) 

Compound 707: HPLC(Method A) Rt » 10.1 min.; MS m/^ = 391; 'H 
NMR (300 MHz, DMSO-d^) 8 9.8 (s. 1 H), 8.1 (s, 1 H), 7.7 (s, 1 H), 6.8-7.4(m, 7 
H),3.1(s,3H) 

Compound 708: HPLC(Mefliod A) Rt = 10.6 min.; MS m/z = 381; 'H 
NMR (300 MHz, DMSO-rftf) 8 9.9 (s, 1 H), 8.1 (s, 1 H), 7.7 (s, 1 H), 7.0-7.4(m, 5 
H),3.1(s,3H) 

Compound 709: HPLC(Method A) Rt = 9.6 min.; MS m/^ = 326; 'H 
NMR (300 MHz. DMSO-rf<f) 8 9.5 (s, 1 H), 8.1 (s, 1 H), 7.0-7.4(m, 6 H), 6.8 (m, 1 
H), 6.6 (m, 1 H), 3.1 (s, 3 H), 2.0 (s, 3 H) 

Compound 711: HPLCRt - 18.36 min.; MS m/z » 372; 'H NMR (300 
MHz, DMSCWtf) 8 9.9 (s. 1 H), 8.2 (s, 1 H), 6.8-7 J(m, 7 H), 3.2 (s, 3 H) 

Compound 712: HPLCRt = 13.86 min.; MS m/z» 372; 'H NMR (300 
MHz, DMSCMf) 8 9.5 (s, 1 H), 8.0 (s, 1 H), 7.0-7.4(m, 4 H), 6.7 (s, 2 H), 5.9 (s, 1 
H), 3.5(s,6H),3.0(s,3H) 
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Compound 714: HPLC(Method A) Ft = 7.14 min.; MS = 351; 'H 
NMR (300 MHz, DMSO-<*,) 5 10.7 (s, 1 H), 9.4 (s, 1 H), 8.1 (s, 1 H), 7.6 (s, 1 H), 
6.9-7.4(in, 6 H), 6.0 (s, 1 H), 3.1(s, 3 H) 

Compound 716: HPLC(Method A) Rt = 6.26 min.; MS = 353; 'H 
NMR (300 MHz, DMSO-rftf) 6 9.6 (s, 1 H), 8.1 (s, 1 H), 7.7 (s, 1 H), 7.6 (s, 1 H), 
7.0-7.4(m,4H),3.1(s,3H) 

Compound 718: HPLC(Method A) Rt == 6.59 min.; MS mJz = 352; 'H 
NMR (300 MHz. DMSO-rftf) 5 9.7 (s, I H), 8.1 (s, 1 H), 7.8 (s, 1 H), 7.7 (s, 1 H), 
7.5 (s, 1 H), 7.0-7.4 (m, 4 H), 6.3 (s. 1 H), 5.0 (s, 1 H), 3.2 (s. 3 H) 

Compound 720: Li a manner similar to that described in Examfrie C, the 
con^und of this ocample is prqiared from ttie appn^riately substituted amine 
piq>ared fiom 3-nitrophaiiylacetomtrile according to Koguro, K., et al.(Synthesis', 
1998; 910), followed by reduction of nitro to amine.. HPLC(Method A) Rt = 6J28 
min.; MS iwfe = 394; 'h NMR (300 MHz, DMSCVrftf) 5 9.6 (s, 1 H), 8.1 (s, 1 H), 
7. l-7.4(m, 7 H), 6.9 (m, 1 H), 6.6 (m, 1 H), 4.0 (s. 2 H), 3.2 (s, 3 H) 

Compound 721: HPLC(Mefhod A) Rt = 821 min.; MS m/& = 455; 'H 
NMR (300 MHz, DMSO-de) 5 9.6 (s, 1 H), 8.1 (s, 1 H), 7.5(m, 1 H), 7.1-7.3 (m, 5 
H), 7.0 (m, 1 H), 6.7 (m, 1 H), 62 (m, 1 H), 4.9 (m, 2 H), 3.8 (m, 2 H). 3.6 (m, 4 
H),1.6(m.lH) 



Compound 


HPLCret 


MS m/z 


739 


(Method A) 6.48 min. 


320 


740 


(Method A) 4.26 min. 


347 


741 


(Method A) 3.62 min. 


342 


742 


(Method A) 8.56 min. 


398 


743 


(Method A) 7.40 min. 


342 


744 


(Method A) 8.48 min. 


380 


745 


(Method A) 4.19 min. 


335 


746 


(Method A) 5.34 min. 


324 


747 


(MediodA) 7.01 min. 


. 416 


748 


(Method A) 7.66 min 


312 


749 


Method A) 6.63 min. 


390 


750 


(Method A) 7.80 min. 


427 


751 


(MdfaodA) 6.31 min. 


433 


752 


(Method A) 4.78 min. 


409 


753 


(Method A) 6.70 min. 


368 


754 


(Method A) 8.17 min. 


359 


755 


(Method A) 5.00 min. 


395 
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C^n vn nAn n fl 


RPT P «»t 


ivio fn/ib 


756 


fMethod A'^ 4 24 min 


313 


757 


(Method A) S.26mm. 


314 


804 


(Method A) 9.44 min 


416 


874 


(Method A) 8.67 mm. 


396 


875 


(Method A) 8.71 min. 


396 


876 


(Method A) 8.S8min. 


392 



Compound 704 

N^N Example 44 N^N 

H 

In a mannCT similar to diat desmbed in Example B, the compound of this 
example is prepared fix>m the appropriately substituted amine and the chloride 
described in Example A to give material identified as 2-Chloro-4-(3-chloro-4- 
fluoroamlino>l,3,5-triazine. HPLC Rt = 13.89 min.; 'H NMR (300 MHz, DMSO- 
di) 5 10.7 (s, 1 H), 8.5 (s, 1 H), 7.8(m, 1 H), 7.4 (s, 1 H), 7.3 (s, 1 H) 
Tn a manner similar to that described in Example C, the following compounds of this 
example are prepared fix)m the i^>propriately substituted amine and the diloride 
described in Compound 704. 




Compound 715 HPLC(Method A) Rt = 6.91 min.; MS iw/z = 355; 'H 
NMR (300 MHz, DMSCW<f) 6 10.8 (s, 1 H), 9.6 (s, 1 H), 9.4 (s, 1 H), 8.1 (s, 1 H), 
7.8 (s, 1 H), 7.6 (s, 1 H), 7.4 (s, 1 H), 6.9-7.2(ni, 6 H), 6.2 (s, 1 H), 3.1(s, 3 H) 

Compoand 717 HPLC(Method A) Rt = 6.02 min.; MSm/z= 356; 'h 
NMR (300 MHz, DMSCMt) 59.6(m, 2 H), 8.2 (s, I H), 7.8(s, 3 H),7J(m, 2 
H),7.1(m,2H),3.1(s,3H) 
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Compound 719 HPLC(Method A) Rt = 6.37 min.; MSmA= 356; 
NMR (300 MHz, DMSO-rfd) 5 9,8 (s, 1 H), 7.8(m, 2 H), 7.5 (m, 2 H), 7.2 (m. 2 
H), 6.3 (m, 2 H), 5.0 (m, 2 H), 3. 1 (s, 3 H) 

Compound 710 



In a manner similar to that described in Example C» the compound of this 
example is prq>ared fiom the appropriately substituted amine and the following 
described chloride. HPLCRt = 12.9 min.; MSmA= 420; *H NMR (300 MHz, 
DMSO-i/tf) 6 9.4 (s, 1 H), 8.0 (s, 1 H), 7.5 (s. 1 H). 7.2(m, 2 H), 6.8 (s, 2 H), 3.5 (s, 
6H),3.4(s,3H),3.1(s,3H) 

Compound 1152 



A mixture of the compound of Compound 704 (L7g, 6.56 mmol) and 
methyl iodide (1.5 mL) in DMF (20 mL) under a nitrogm atmo^here is added 
sodium hydride (60% dispersion, 0.53 mg, 13.3 mmol) . The mixture is allowed to 
stir for 3 hours. The reaction is qumched by the addition of water and flie organic 
extracts are taken up in ethyl acetate dried over anh. magnesium sul&te and 
concentrated under reduced pressure. The crude product is purified via medium 
pressure liquid cbramatognq^hy using methylene chloride as the solvent system to 
give N-methyl-2-chloro-4-(3-chloro-4-fluoroamlino)-l ,3,5-tria2ine. 




H3C 




1152 
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Compound 713 HPLC Rt = 16.1 mia; MS m/z = 409; NMR (300 
MHz, DMSO-rf<,) 8 9.7 (s, 1 H). 8.1 (s, 1 H), 7.7 (bs, 1 H), 7,5(in, 1 H), 12 (m, 3 



Compound 722 

In a manner similar to that described in Example C, the compound of this 
example is prepared from the appropriately substituted amine and the following 
described chloride. HPLC(Method A) Rt = 9.8 min.; MS m/z = 398 
Compound 1154 

In a manner similar to that described in Compound 710, the chloride of this 
example is prq)ared from the allyl bromide and 2-Chloro-4-(3-chloioanilino)-l,3,5- 
triazine described in Compound 1153. 
Compound 134 

In a manner similar to that described in Example C, the con^>ound of this 
example is prepared from, the appropriately substituted amme and the chloride 
described in Compound 1153. HPLC (Method A) Rt = 6.00 min.; MS in/&= 338; 
'HNMR (300MHz,DMSO-rftf)S9.8(s, 1 H), 9.7(s, 1 H), 8.2 (s, 1 H), 7.9(s, 1 
H), 7.8(s,lH), 7.7(s.lH), 7.2(m,3H),7.1(m.lH),6.9(d,lH), 
Compound 723 



In a manner similar to that described in Example C, the conq>ound of this exanq>le is 
prq>ared from the qprpropriately substituted amine and 2-Chloio-4-(3-chloroanilino)- 
l,3,S-triazine (Compound 1153). HPLC(Method A) Rt = 7.60 min.; MS m/z 
358; 'H NMR (300 MHz, DMSO-J^) 8 9.8 (s, 1 H), 9.6 (s, 1 H), 8.2 (s, 1 H), 7.8 (s, 
IH), 7.5(s,lH), 7.2(t,lH), 6.9(d,lH), 6.8(s,2H), 6.1(s,lH), 3.6(s,6H) 



H),6.9(m,2H), 3.1 (s, 3 H) 
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CI 



Compound 1153 

In a manner similar to that described in Compound 701, the chloride of this 
example is prepared fiom the qipropriately substituted amine and the chloride 
desoibed in Example A to give matmal identified as 2-Chloro-4-(3-chloToanilino)- 
l,3»S-triazine 
Compound 724 

In a manner similar to tfiat described in Example B, tihe compound of this 
example is prepared &om the q)pn)priately substituted amine and Compound 1155. 
HPLC(Method A) Rt = 8.1 min.; MS iwA = 386; NMR (300 MHz, DMSO-rftf) 
5 9.5 (s, 1 H), 8.1 (s, 1 H), 7.1-7.4(m, 4 H), 6.8 (s, 2 H), 6.0 (s, 1 H), 3,8 (q, 2 H), 
3.5(s,6H), 1.0 (t, 3 H) 
Compound 1155 

In a manner similar to that described in Compound 710, the chloride of this 
example is prepared Srom ethyl iodide and 2-Chloio-4-(3-chloroanilino)-13,5-tria2ine 
described in Compound 1153. 

Salts of Compound 414 

Compound 414, Hydrochloric acid salt 

To a solution of Compound 414 (100.0 mg 0.21 mmol) in absolute ethanol (2 
mL) is added a saturated solution of HCl in ethanol (ImL). The solid formed is 
collected by suction filtration and dried under vacuum. HPLCRt = 9.6 min. 

Compound 414, Oxalic acid salt 

To a solution of Compound 414 (100.0 mg 0.21 mmol) in absolute ettianol (2 
mL) is added Oxalic acid (18.6 mg 0.21 mmol). The mixture is heated to 60''C for 3 
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hours. The solid fonned is collected by suction filtration and dried under vacuum. 
HPLCRt = 9.6 min. 

Compound 414, Methane salfonic c acid salt 

To a solution of Compound 414 (100.0 mg 0.21 nmiol) in absolute etfianol (2 
mL) is added Methane sulfonic acid (19.8 mg 0.21 mmol). The mixture is heated to 
60^C for 3 hours. The solid formed is collected by suction filtration and dried under 
vacuum. HPLC Rt = 9.6 min. 

Compound 414, Fumaric acid salt 

To a solution of Compound 414 (100.0 mg 0.21 mmol) in absolute ethanol (2 
mL) is added fimuuic acid (24 mg 0.21 mmol). The mixture is heated to 60^C for 3 
hours. The solid formed is collected by suction filtration and dried under vacuum. 
HPLCRt = 9.6 min. 

Compound 414, Ascorbic acid salt 

To a solution of Compound 414 (100.0 mg 0.21 mmol) in absolute ethanol (2 
mL) is added ascorbic acid (36.3 mg 0.21 mmol). The mixture is heated to 60''C for 3 
hours. The solid formed is collected by suction filtration and dried under vacuum. 
HPLCRt = 9.6miiL 

Compound 414, Citric acid salt 

To a solution of Compound 414 (100.0 mg 0.21 mmol) in absolute edianol (2 
mL) is added citric acid (40.3 mg 0.21 mmol). The mixture is heated to SO^'C for 3 
hours. The solid formed is collected by suction filtration and dried und^ vacuum. 
HPLCRt = 9.6 min. 

Compound 414, Acetic acid salt 

To a solution of Compound 414 (100.0 mg 0.21 mmol) in absolute ethanol (2 
mL) is added acetic acid (18. ^L 0.21 mmol). The mixture is heated to 60^C for 3 
hours. The solid formed is collected by suction filtration and dried under vacuum. 
HPLCRt = 9.6 min. 
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Compound 414, Tartaric acid salt 

To a solution of Compound 414 (100.0 mg 0.21 mmol) in absolute ethanol (2 
mL) is added tartaric acid (31 mg 0.21 mmol). The mixture is heated to 60''C for 3 
hours. The solid formed is collected by suction filtration and dried under vacumn. 
HPLCRt = 9.6 min. 

Compound 414, Malic acid salt 

To a solution of Compound 414 (100.0 mg 0.21 mmol) in absolute ethanol (2 
mL) is added L-Malic acid (28.0 mg 0.21 mmol). The mixture is heated to 60^C for 3 
hours. The solid formed is collected by suction filtration and dried under vacuum. 
HPLCRt = 9.6 min. 



924 




H 



Example 46a 

To a stirred mixture of 924 (50 mg, 0.169 mmol) and powdered potassium 
carbonate (51 mg, 0.37 mmol) in dry DMF ( 2.0 mL) is added p-methoxyphenol (46 
mg, 0.37 mmol). The mixture is stirred at room t^perature for 18-24h, diluted with 
water (3 volumes) and brine (3 volumes) and extracted with EtOAc ( 3 x 10 mL). 
Combined organic extracts are dried, concentrated in vacuo and the resulting solid 
purified by column chn>matogrq[)hy (EtOAc/ n-Hexanes) to provide compound 174 
as a white solid (37 mg, 57%). 



Compound 


HPLC ret. 


MS m/z 


174 


12.57 min. 


385 


175 


14.28 min. 


401 


421 


9.16 min. 


293 
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Example 46b 



924 




To a mixture of 4-benzyIoxyphenol (200 mg, 1.0 mmol) in DMF under a 
nitrogen atmosphere is added sodium hydride (60% dispersion, 40 mg, 1.0 mmol) . 
The mixture is allowed to stir for 0.75 hours followed by addition of 2-chloro-4- 
(3',4*,S'-trimefhoxyanilino)-l,3,5-triazine. The reaction is allowed to stir for 18 hrs, 
diluted with water and extracted with ethyl acetate (100 mL), dried over, anh. 
magnesium sul&te and concoitrated in vacuo. The crude product is purified via 
medium pressure liquid chromatognphy using methylene chloride followed by 1:99 
methanol/ metiiylCTechloride as the solvit system to afford compound 530. 
HPLC(MethodA)Rt = 9-12min.; MS m/z= 461;*HNMR (300 MHz, DMSO-*) 
10.0(s, 1 H), &3 (s»lH). 6.6-7.4 (m, 13 H), 4.^2 H),10 -3.6 (m, 9 H). 

Compound 1121: HPLC ret time = 13.48 min; MS m/z» 437; NMR (300 
MHz. DMSOnrftf) 5 9.9-10. l(broad d, IH), 8.4 (s, IH), 7.5 (d, IH), 7.2 (d, IH), 6.9 
(s, IH), 6.7 (s, 2H), 3.3-3.5 (m, 9H). 

Compound 1122: HPLC ret time = 11.47 min; MS m/z= 415; ^H NMR (300 
MHz, DMSO-rfrf) 5 9.83-10.1(bioad d. IH), 8.4 (s, IH), 6.7-6.9 (m, 4H), 6.6 (d, IH), 
3.3-3.7 (m,15H). 

Compound 1123: HPLC ret time = 13.05 min; MS m/z= 431; ^H NMR (300 
MHz, DMSO-rf(f) 6 9.8-10.1(broad s, IH), 8.26 (s, IH), 7.0 (s, 2H), 6.9 (s, 2H), 6.7 
(s, IH), 3.34-3.7 (m,15H). 

Compound 1124: HPLC ret time = 9.78 min; MS m/z= 398; ^H NMR (300 
MHz, DMSO-Jtf) 5 9.9-10.1(bn)ad d. IH), 8.4 (s, IH), 7.03 (t. IH), 6.94 (broad s, 
IH), 6.78 ( broad s, IH), 6.4 (d, 2H), 6.3 (s, IH) 3.3-3.4 (m, 9H), 2.7 (s, 6H). 
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Compound 


HPLCreL 


MS m/z 


1119 


13.48 min. 


437 


1120 


9.81 min. 


356 



Example 47 




'3^ 3- 

.1179 522 



Compound 522 

Compoimd 924 (300 mg, 1 mmol) is dissolved in hydrazine monohydrate 
(.630 mL, 20 mmol) and heated at 120'*C for 25 minutes. The resulting white sohd is 
filtered and dried to provide intermediate 1 179, This intennediate (40 mg, .14 mmol) 
is then reacted with benzoyl acetonitrile (20 mg, .14mmol) in refluxing absolute 
ethanol (1 mL). The resulting product is purified by siUca gel chromatography. MS 
m/z = 442[M+Naf ; HPLC Rt = 12.25 

Compound 520, the related regioisomer, can be prepared as above by using formyl 
phenylacetonitrile as the condensing reagent MS m/z - 442[M+Na]'^; HPLC Rt = 
11.76 

Example 49 




F 
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7<rrifluoiometfayl)-l»2^,4-tetrahydroqumoline (440 mg, 2.2 mmol) is 
dissolved into DMF (10 mL) under N2 at n>om temperature. N^N- 
Diisopiopyletfaylamine (284 mg, 2.2 mmol) is added, and the reaction solution is 
cooled to 0 ^C. 2,4-Dichloro-13,S-tnazine is then added, and reaction is stirred with 
gradual wanning to room tCTiperature. The reaction is quenched afto* 3 hours with 
water, which causes a fine precipitate to form, which is not filterable. This mixture is 
extracted 3 tunes with ethyl acetate. The ethyl acetate extracts are then washed brine, 
combined, dried over sodium sulfate, filt^ed, concentrated, and dried under high 
vacuum giving 800 mg (>100%) of a yellow oil that is used without further 
purification. 

Compound 1288: . 




2,4-DichIoro-l,3,5-triazine (1.95 g, 13 mmol) is dissolved into DMF (50 mL) 
under N2 and cooled to 0 **C. i^,7V-Diisopropylethylamine (1.68 g, 13 mmol) is added, 
followed by the addition of 6-methyH^,3,4-tetrahydn)quinoline (1.91 g, 13 nunol). 
The reaction solution is then stirred with gradual wanning to room temperature. The 
reaction is quenched after 3 hours with wat^, which causes a sticky precipitate to 
form. The mixture is extracted 3 times with ethyl acetate. The ethyl acetate extracts 
are then washed brine, combined, dried over sodium sul&te, filtered, and 
concentrated, ihm dried under higji vacuum to remove residual traces of DMF. The 
recovered material is Aen purified by elution through a 17 x 2.5 cm column of silica 
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gel (5%, 10%» 20% and 40% EtOAc : Hexane step gradient) giving 1.98 g (58%) of a 
white solid: *H NMR (300 MHz, DMSO-rftf) 8 8.57 (s, 1 H), 7.57 (d, 7 = 7.7 Hz, 1 
H), 7.00 (m, 2 H), 3.93 (t, 7= 6.7 Hz, 2 H), 2.71 (t, 7= 6.7 Hz, 2 H), 1.92 (m, 2 H). 
In a manner similar to diat described in Example C, the following compounds of this 
example are prepared fiom the appropriately substituted amine and the chloride 
described previously. 



Compound 


HPLCret. 


MSm/z 


759 


(Method A) 6.92 min. 


326 


760 


(Method A) 6.50 min. 


375 


761 


(Method A) 7.16 min. 


328 


762 


(Method A) 6.77 min. 


314 


763 


(Method A) 7.27 min. 


374 


764 


(Method A) 6.93 min. 


401 


765 


(Method A) 7.38 min 


397 


766 


^eUiodA) 6.31 min 


308 


767 


(Method A) 9.09 min. 


382 


768 


(Method A) 7.81 min 


385 


769 


O^ethod A) 5.95 min. 


333 


770 


(Method A) 6.81 min. 


348 


771 


(Method A) 7.47 min. 


406 


772 


(Method A) 4.43 min. 


350 


773 


(Method A) 7.50 min. 


375 


774 


(Method A) 7.65 min. 


385 


775 


(Method A) 5.22 min. 


347 


776 


(Method A) 4.38 min. 


355 


777 


(Method A) 5.88 min. 


333 


778 


(Method A) 8.86 min. 


366 


779 


(Method A) 5.50 min. 


389 


853 


(Method A) 6.61 min. 


376 


854 


(Method A) 8.58 min. 


382 


892 


(Method A) 8.59 min. 


362 


893 


(Method A) 8.59 min. 


354 



Example 50 
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Me H Me H CH3 

2,4-Dichloro-13,S-triazme (12.6 g, 84 mmol) is dissolved into DMF (100 mL) 
under N2 and cooled to 0 ^C. ^,A^-Diisopiopylethylamine (1 1.7 90 mmol) is added, 
followed by the addition of 4-aminoveratrole (13.35 g, 87 mmol). The reaction 
solution is then stirred with gradual wamiing to room temperature. The reaction is 
quenched aft^ 3.S hours with water, which causes a gray precipitate to form. This 
precipitate is recovered by vacuum filtration, washed with cold water, dried under 
high vacuum, then eluted through a 28 x 4.5 cm colimm of silica gel (0.1% NH40H(aq) 
buflfered 1%, 2%, 3%, 4%, and 5% MeOH : CH2CI2 step gradient) giving 4.16 g 
(18%) of an off white solid: NMR (300 MHz, DMSO-J5) 5 10.57 (s, 1 H), 8.57 
(br s. 1 H). 7.27 (br s, 1 H). 7. 14 (br s, 1 H). 6.95 (br s, 1 H), 3.74 (br s, 6 H), 

In a manner similar to that described in Example C, the following compounds 
of this example are prepared bom the ^propriately substituted amine and the chloride 
described previously. 



Compound 


HPLCret 


MSm/z 


758 


(Method A) 7.53 min. 


406 


780 


(Method A) 5.24 min. 


368 


781 


(Method A) 7.68 min. 


359 


782 


(Method A) 3.41 min. 


387 


783 


(Method A) 6.50 min. 


368 


784 


(Method A) 3.71 min. 


333 


785 


(Method A) 5.48 min. 


348 


786 


(Method A) 1.62 min. 


388 


787 


(M^odA) 4.54 min 


301 


788 


(Method A) 4.44 min. 


320 


789 


(Method A) 5.47 min. 


416 


790 


(Method A) 4.81 min. 


332 


791 


(Method A) 6.74 min. 


386 


792 


(Method A) 6.39 min. 


372 


793 


(Method A) 6.74 min. 


386 


794 


(Method A) 6.53 min. 


360 


795 


(Method A) 7.05 min. 


372 


796 


(Method A) 7.01 min. 


344 


797 


QtdethodA) 6.38 min. 


338 
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ConiDonnd 


HPLCret. 

XXX X^Vi/ 


MS m/z 


798 


Method 4 29 min. 


418 


799 


^Methnri 6 82 min 


352 


800 


fMethod A^ 6 81 min 


352 


801 

OVA 


rMpthrwl A^ 6 74 min 

iiYXwUiiivi f mill 


374 


OVA 


/IVAp'tVinH A\ 4 4/i tnin 


421 




/A/TfkfhnH A^ 7 OQ min 

^iVxCUlvU /\.^ / IIUU* 






rMethnH A^ S 76 mm 


421 




CfJi^thcid A^ S 8S min 


407 


857 


rMpthnd A^ ^ Sfi min 


366 




^Mpthnd A^ 6 S7 rain 


441 


859 


CM^\\€\A A\ 7 06 min 


420 


8^0 

OvV 


nWfRtliAH A^ S d'^ min 


DO Jim 


8I»1 






8/»l 


\^XVU?U10U Jrk.) 0.0*t Ullll 




8lft'^ 


^JVLCulOO 0.3 1 mill. 


«?oo 


oo*t 


\^jyL6iiioo. o.'rD uun. 




SIM 


C\Ap\\\f\A tk\ m mm 

^iviciiiou. i\) \3,§i mm. 




8IU« 


rMRthnH 7 ^0 min 


499 


oo/ 




499 


81^8 


nOf AtVinH A^ ^ 76 mm 




8KQ 


rMi^hnd A"^ OQ min 


'?67 




HiAMhrkA A\ 'X 70 min 
^lYLCinvHl r\) o» ly mm. 




894 


(Method 5 41 min 


380 


895 


(Method A) 5.44 min. 


381 


896 


Method A) 6.81 min. 


364 


897 


(Method A) 6.01 min. 


349 


898 


(Method A) 7.30 min. 


392 


899 


(Method A) 4.43 min. 


407 



Example 51: 

'i^ Me H 
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CI 

Compound 644 



2,4-Dichloio-13>5-triazme (3 & 20 mmol) is dissolved into DMF (20 mL) 
under N2 and cooled to 0 °C. 7\r,iV-Diisopropyletfaylamine (2.58 g, 20 nunol) is added, 
followed by the addition of 3-chloro-6-methylaniline (2.83 g, 20 mmol). The reaction 
solution is then stinred with gradual wanning to nx>m tempeiBtmo. The reaction is 
quenched after 3 tours with water, then extracted 3 times with ettiyl acetate. The 
efliyl acetate extracts are ihm washed brine, combined, dried over sodium sul&te, 
filtered, and concentrated, tfim eluted through a 17 x 2.S cm column of silica gel 
(25%, 40%, 60% EtOAc : Hexane step gradient) giving 169 mg (3.3%) of the desired 
compound as a white solid: NMR (300 MHz, DMSO-dd 8 10.34 (s, 1 H), 8.55 (br 
s, 1 H), 7.45 (s, 1 H), 7.29 G 2 H), 2.18 (s, 3 H). A by-product of the reaction 
recovered fiom the silica gel column is the bis-addition product. Example 638, giving 
601 mg (1 1%) of a white soUd: MS m/z 360 = [M+H]^; NMR (300 MHz, DMSO- 
ds) 5 9.12 (s, 2 H), 8.24 (s, 1 H), 7.45 (s, 2 H), 7.23 (d, J= 8.0 Hz, 2 H), 7.13 (d, J- 
8.0 Hz, 2 H), 2.19 (s, 6 H); HPLC Rt = 14.32 min. 

Componnd 1291: 



2-(4-Nitrophenoxy)edianol (1.83 g, 10 mmol) is dissolved into ethanol (100 
mL) under air at room tempa:ature. A catalytic amount of 10% Palladium on carbon 
is added. The air is then rq>Iaced with a H2(g) atmosphere and the reaction is stirred 
vigorously for 18 hours. The reaction is quenched by filtering it through celite with 
ethanol. The filtrate is concmtrated under reduced pressure and the recov^ed 
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material purified by eluting it fhrough a 17 x 2.5 cm column of silica gel (S% and 
10% MeOH : CH2a2 step gradient) giving 1.18 jg (77%) of a black soUd: MS 154 
= [M+Hf ; 'H NMR (300 MHz, DMSO-de) 5 6.64 (d, J= 8.7 Hz, 2 H), 6.49 (d, /= 
9.0 Hz, 2 H), 4.76 (t, 7= 5.5 Hz, 1 H), 4.58 (br s, 2 H), 3.81 (t, J= 5.0 Hz, 2 H), 3.63 
(q,/=5.4Hz,2H). 



Compound 1292: 



H 

.N.. NaBHjCN 

R«J^ 1 ll add 

I- 'I 50-60»C 




Reference: Gribble, G.W.; Heald, P.W, Synthesis, 1975, 650 - 652. 

6-Methoxyqumoline (L26 g, 7.9 mmol) is dissolved into glacial acetic acid 
(2(hnL) under N2 at room tCTip«:ature. Solid sodium cyanoborohydride (2 g, 32 
mmol) is then added in small portions over a 45 minute period. The reaction is dien 
heated to SO for 8 hours, tiien cooled to room temperature and stirred ovmiight 
The reaction is then quenched by cooling it to 0 °C, and adjusting the pH of the 
solution to 14 witfi 2 NUaOH^^ This solution is then extracted 3 times with ethyl 
acetate. The ethyl acetate extracts are then washed brine, combined, dried over 
sodium sulfate, filtered, and concentrated, thm eluted through a 17 x 2.5 cm column 
of silica gel (5% and 10% EtOAc : Hexane step gradient) givmg 750 mg (58%) of a 
red oil. This material is then used without further purification. 



Compound 1293: 



Reference: Rauckman, B.S.; Tidwell, M.Y.; Johnson, J.V.; Roth, B. /. Med ChenLy 
1989,52,1927-1935. 



S-Chloroquinoline (1.01 g, 6.2 mmol) is dissolved into anhydrous ethanol (30 
mL) under N2 at room temperature. Concentrated hydrochloric acid (2.14 mL, 24.8 
mmol) is added, followed by flie addition of the sodium cyanoborohydride (1.56 g, 
24.8 mmol). This produces a vigorous gas and heat evolution. The reaction is dien 
heated to 60 for 2 hours, then cooled and stirred at room temperature for an 
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additonal 18 hours. The reaction is then quenched by adjusting tiie pH to 
approximately 9 with 2 ^NaOH(aq> This mixture is then extracted 3 times with ethyl 
acetate. The ethyl acetate extracts are then washed brine, combined, dried over 
«)dium sul&te, filtered, and concentrated, ihen eluted throu^ a 17 x 2.S cm column 
of silica gel (5%, 10%, 15%, 40% and 50% EtOAc : Hexane stq) gradient) giving 72S 
mg (69%) of a green oil: MS m/z 168 = [M+H]"^; 'H NMR (300 MHz, DMSO-rftf) 8 
6.83 (t, y = 7.9 Hz, 1 H), 6.48 (d, J= 8.0 Hz, 1 H), 6.39 (d, /= 8.1 Hz, 1 H), 5.99 (br 
s, 1 H), 3.13 (m. 2 H), 2.64 (t, J= 6.4 Hz, 2 H), 1.81 (m, 2 H), 

Compound 1294: 

Reference: Rauckman, B.S.; Tidwell, M.Y.; Johnson, J.V.; Roth, B. Med Chenu, 
1989,52,1927^1935 

4,7-Dichloroquinoline (1.02 g, 5.1 mmol) is dissolved into anhydrous ethanol 
(30 mL) under N2 at room temperature. Concentrated hydrochloric acid (1.76 mL, 
20.4 mmol) is added, followed by the addition of ttie sodium cyanoboiohydride (1.28 
g, 20.4 mmol). This produces a vigorous gas and heat evolution. The reaction is then 
heated to 60 for 2 hours, then cooled and stirred at room tenQ>erature for an 
additonal 18 hours. The reaction is then quenched by adjusting the pH to 
approximately 9 with 2 ^NaOH(aq> This mixture is then extracted 3 times with ethyl 
acetate. The ^yl acetate extracts are then washed brine, combined, dried over 
sodium sul&te, filtered, and concentrated, then eluted through a 30 x 2.5 cm column 
of silica gel (3.75% EtOAc : Hexane) giving 134 mg (13%) of an orange solid: MS 
m/i 168 = {M+Wt; *H NMR (300 MHz, DMSOdtf) 5 6.80 (d, J= 8.0 Hz, 1 H), 6.42 
(s, 1 H), 6.36 (d, y 7.7 Hz, 1 H), 5.95 (br s, 1 H), 3.15 (t, 7= 5.5 Hz, 2 H), 2.60 (t, J 
- 6.2 Hz, 2 H), 1.75 (m, 2H). 

Compound 1295: 
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Reference: Nagata, R.; Taimo, N.; Kodo, T.; Ae, N.; Yamaguchi, H.; Nishimura, T.; 
Antoku, F.; Tatsuno, T.; Kato, T.; Taiiaka» Y.; Nakamura, M .; Ogita, K.; Yoneda, Y. 
X Med. Chem., 1994, 37, 3956 - 3968. 

i;23,4-TetFahydroquinolme (L33 g, 10 mmol) is dissolved into DMF (IS mL) 
under N2 and cooled to 0 ^'C. ^-Chlorosuccinimide (1.35 g, 10 mmol) is dissolved 
into DMF (10 mL) under N2 and is then added to the tetrahydroquinoline solution 
dropwise, via pressure equalizing dropping funnel, over a 45 minute period. The 
reaction is then stirred at 0 °C for 3 hours, then qurached by pouring it into water (100 
mL). This mixture is then extracted one time with a 5:1 mixture of ethyl acetate : 
toluene, then two more times with ethyl acetate. All of the organic extracts are then 
washed with brine, combined, dried over sodium sulfate, filtered, and concentrated, 
tfien eluted through a 17 x 2.5 cm colunm of siUca gel (5%, 10% and 15% EtOAc : 
Hexane step gradient) giving 830 mg (49%) of a green oil: NMR (300 MHz, 
DMSO-rftf) 5 6.83 (m, 1 H), 6.40 (d, 7= 9.0 Hz, 1 H), 5.81 (br s, 1 H), 3.14 (t, J= 5.5 
Hz,2H),2.63(t,/=6.4Hz,2H),1.74.(m. 2H). 

Example 36 



Compound 207: 2-<Mon)-4-(3%4\5'-trimethoxyanilino)-l,3,5-triazine (51 
mg, 0.17 mmol) is suspended in ethanol (2 mL) in a sealed tube under air at room 
temperature. iV;^-Diisopropylethylamine (22 mg, 0.17 mmol) is added, followed by 
addition of piperidine (15 mg, 0.17 mmol). The reaction mixture is then heated to 100 
'^C for 30 minutes, during which everything goes into solutioiL The reaction is then 
cooled to room temperature and a white precipitate forms, and is recovered by 
vacuum filtration and washed with cold ethanol. The recovered solid is then 




9H3 
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dissolved into hot etiianol to re-crystallize. The recovered crystals are then applied to 
two SOO ^ prq)arative TLC plates and developed one time with 40% EtOAc : 
Hexanes giving 12 mg (20%) of a white solid: MS m/z = 346 {M+Hf; NMR (300 
MHz, DMSO-rftf) 8 9.48 (br s, 1 H), 8.20 (s, 1 H), 7.14 (s, 2 H), 3.76 (br s, 4 H), 3.74 
(s, 6 H), 3.61 (s, 3 H), 1.63 (br s, 2 H), 1.52 (br s, 4 H); HPLC Rt = 10.44 min. 

Compound 208: 2<Mon>-4-(3\4\5*-trimethoxyanilino)-l,3,5-triazine (43 
mg, 0-14 mmol) is reacted with 4-hydroxypipCTidine (15 mg, 0.14 mmol) in the 
manner described for compound 207, and kept at 100 for 4 days. A solid does 
form when the reaction is cooled to room temperature, and is allowed to settle to the 
bottom of the reaction vessel and recovered by decantation of the solvit. This soUd 
is then washed with methanol and dried under high vacuum giving 36 mg (72%) of a 
white solid: MS m/z = 362 [M+H]^^H NMR (300 MHz, DMSOhrftf) 5 9.49 (br s, 1 
H), 8.20 (s, 1 H), 7.12 (s, 2 H), 4.78 (d, 7- 4.0 Hz, 1 H), 4.20 (br d, 7= 13.8 Hz, 2 H), 
3.74 (s, 6 H), 3.61 (s, 3 H), 3.39 (br m, 2 H), 1.75 (br m, 2 H), 1.35 (br s, 1 H); HPLC 
Rt = 7.50 min. 

Compound 209: 2-Chloro-4-(3',4',5'-trimethoxyanilmo)-l,3,5-triazine (56 
mg, 0.19 mmol) is reacted with morpholine (16 mg, 0.19 mmol) in the manner 
desoibed for compound 207, and kept at 100 ^C for 30 minutes. A white precipitate 
forms when the reaction is cooled to room tmiparature and is recovered by vacuum 
filtration, then washed with cold ethanol. The recovered material is then dissolved 
into hot ettianol to re-crystallize. The recovered crystals are then applied to two 500 \i 
preparative TLC plates and developed one time with 95:5:0.5 CH2CI2 : MeOH : 
NH40H(«,) giving 31 mg (46%) of a white soUd: MS m/z = 348 [M+H]"^; ^H NMR 
(300 MHz, DMSO-Jtf) 5 9.55 (br s, 1 H), 8.24 (s, 1 H), 7.11 (s, 2 H), 3.76 (s, 4 H), 
3.73 (s, 6 H), 3.64 (s, 4 H), 3.61 (s, 4 H); HPLC Rt = 8.59 min. 

Compound 211: 2-CWon>4-(3',4',5'-trimethoxyanilino)'l,3,5-triazine (110 
mg, 0.37 mmol) is reacted with rerr-butyl 1-piperazme caifooxylate (69 mg, 0.37 
mmol) in the manner described for compound 207, and kept at 100 ^C for 3 hours. A 
white precipitate forms vAicn the reaction is cooled to room temperature and is 
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recovered by vacuum filtration, dieu washed with cold etfaanol and dried under high 
vacuum giving 43 mg (26%) of a white solid: MS m/z = 447 [M+H]*; *H NMR (300 
MHz. DMSOrftf) 5 9.57 (br s, 1 H), 8.24 (s, 1 H). 7.1 1 (s, 2 H), 3.75 (br s, 10 H), 3.61 
(s,3H),3.40(brs,4H), 1.42 (s 9 H);HPLCRt= 11.99 min. 

Compound 212: 2-CWoio-4-(3\4\5'-trimethoxyaniIino)-l,3,5-triazine (53 
mg, 0.18 mmol) is reacted with l-methylpiperazine (18 mg, 0.18 mmol) in the manner 
described for compound 207, and kept at 100 ^^C for 18 hours. A white precipitate 
fomis when the reaction is cooled to room tempmiture and is recovered by vacuum 
filtration, then washed with cold ethanol. The recovered solid is then applied to two 
500 ^ prqiarative TLC plates and developed one time with 95:5:0.5 CH2CI2 : MeOH : 
NH40H(.q) giving 16 mg (25%) of a white solid: MS m/z = 361 [M+H]"^; NMR 
(300 MHz, DMSOnrftf) 8 9.55 (br s, 1 H), 8.22 (s, 1 H), 7, 12 (s, 2 H), 3.77 (br s, 4 H), 
3.74 (s, 6 H), 3.61 (s, 3 H), 2.36 (br s, 4 H), 2.21 (s 3 H); HPLC Rt = 6.62 min. 

Compoand 213: 2-Chloio-4-(3%4',5'-tzimefhoxyamlino)-l,3,5-triazine (62 
mg, 0.21 mmol) is reacted with l-(2-pyiidyl)piperazine (34 mg, 0.21 mmol) in the 
manner described for compound 207, and kept at 100 '^C for 1 hour. A white 
precipitate forms when the reaction is cooled to room temperature and is recovered by 
vacuum filtration, washed with cold edianol, then dried under hig|i vacuum giving 61 
mg (68%) of a white soUd: MS m/z = 424 [M+H]"^; *H NMR (300 MHz, DMSCWtf) 5 
9.56 (br s, 1 H), 8.26 (s, 1 H), 8.13 (dd, 7= 5.0, 1,9 Hz, 1 H), 7.56 (m, 1 H), 7.15 (s, 2 
H), 6,89 (d, y = 8.7 Hz, 1 H), 6.67 (dd, 7 = 7.0, 5.0 Hz, 1 H), 3.90 (br s, 4 H), 3.78 (s, 
6 H), 3.62 (s, 3 H), 3.61 (br s, 4 H); HPLC Rt = 7.48 min. 

Compound 298: 2-Chlon)-4-(3',4',5'-trimethoxyanilino>-l,3,5-triazine (56 
mg, 0.19 mmol) is reacted with 6-fluoro-2-methyl-l,2,3,4-tetrahydroquinoline (31 
mg, 0.19 mmol) in the manner described for compound 207, and kept at 100 ^C for 
18 hours. The reaction mixture is tfara cooled to room temperature and concentrated 
under reduced pressure. The recovered material is then applied to two 1000 )i 
preparative TLC plates and developed one time with 95:5:0.5 CH2CI2 : MeOH : 
NH40H(aq). The recov^ed material is tfa» applied to two 500 )i preparative TLC 
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plates and developed one time with 95:5:0.5 CH2CI2 : MeOH : NH40H(aq) giving 38 
mg (47%) of a glassy white solid: NfS 426 [M+H]^ NMR (300 MHz» 
DMSO-rftf) 5 9.64 (br s, 1 H), 8.28 (s, 1 H), 7.59 (dd, / = 9.1, 5.4 Hz, 1 H), 7.05 (m, 3 
H), 6.99 (t, y = 9.0 Hz, 1 H), 5.13 (q, 7= 6.7 Hz, 1 H), 3,68 (s, 6 H), 3.61 (s, 3 H), 
2.73 (m, 1 H), 2.65 (m, 1 H), 2,27 (m, 1 H), 1.48 (m, 1 H), 1.13 (d, 7= 6.4 Hz, 3 H); 
HPLC Rt =13.41 min. 

Compound 326: 2-CUon)-4-(3',4\5'-trimethoxyamlino)-l,3,5-triazine (54 
mg, 0.18 mmol) is reacted with 1,2,3,4-tetrahydroisoquinoline (24 mg, 0.18 mmol) in 
the manner described for compound 207, and kept at 100 for 3 days. A precipitate 
forms when the reaction is cooled to room temperature and is recovered by vacuum 
filtration, then washed with cold methanol and dried under high vacuum giving 54 mg 
(76%) of yeUow needles: MS m/z = 394 [M+Hf ; 'H NMR (300 MHz, CDCI3) 8 9.60 
(br s, 1 H), 8.26 (br s, 1 H), 7.30 - 7.10 (m, 6 H), 4.90 (br d, 7= 6.6 Hz, 2 H), 4.00 (br 
d, y = 5.1 Hz, 2 H), 3.82 (s, 3 H), 3.78 (s, 3 H), 3.63 (s, 3 H), 2.89 (m, 2 H); HPLC Rt 
= 12.16 min. 

Compound 498: 2-Chloro-4-(3%4%5'-trimethoxyanilino)-l,3,5-triazine (74 
mg, 0.25 mmol) is reacted with 6-metfayl-l,2,3,4-tetrahydroquinoline (44 mg, 0.3 
mmol) in the. manuCT described for conq)ound 207, except for using 1.5 equivalents of 
AT^AT-diisopropylethylamine, and kepi at 100 ^C for 3 days. A white precipitate forms 
when be reaction is cooled to O^'C, and is recovered by vacuum filtration, tben 
washed with cold isopropanol. The recovered solid is tfien apphed to two 1000 \i 
preparative TLC plates and developed one time with 95:5:0.5 CH2CI2 : MeOH : 
NH40H(ai)). The recovered material is then iqjplied to a set of two SOO \i preparative 
TLC plates and developed one time with 7:7:7:1 M/BE : CH2CI2 : Hexane : MeOH 
giving 20 mg (20%) of a white solid: MS = 408 [M+H]*; 'H NMR (300 MHz, 
DMSCWtf) 5 9.64 (br s, 1 H), 8.29 (s. 1 H), 7.60 (d, /= 8.4 Hz, 1 H), 7.10 (s, 2 H), 
6.97 (s, 1 H), 6.93 (d, J= 8.7 Hz, 1 H), 3.98 (t, J= 6.0 Hz, 2 H), 3.66 (s, 6 H), 3.61 
(s, 3 H), 2.71 (t, y = 6.0 Hz, 2 H), 2.25 (s, 3 H), 1.90 (m, 2 H); HPLC Rt = 12.77 min. 

Componnd 518: 2-ailoio-4-(3*,4*,S'-tiimethoxyamlino)-13,S-triazine (74 
mg, 0.25 mmol) is reacted with 7-(trifluorometfayl)-l,2,3,4-t^rahydn)quinoline (60 
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mg» 0.3 mmol) in the manner described for compound 207, except for using 1.5 
equivalents of Mi^-diisopropylettiylamine, and kept at 100 °C for 3 days. A white 
precipitate forms when the reaction is cooled to 0°C» and is recovered by vacuum 
filtration, then washed with cold isopropanoL The recovered solid is tiien i^lied to 
two 1000 \i preparative TLC plates and developed one time with 7:7:7:1 MrBE : 
CH2CI2 : Hexane : MeOH. The recovered material is then implied to a set of two 500 
}x preparative TLC plates and developed one time with 95:5:0.5 CH2CI2 : MeOH : 
NH40H(aq) giving 36 mg (31%) of a white solid: MS m/z = 462 [M+H]^; NMR 
(300 MHz, DMSCWtf) 6 9.81 (br s, 1 H), 8.36 (s, 1 H), 8.1 1 (s, 1 H), 7.38 (m, 2 H), 
7.09 (s, 2 H), 4.04 (m, 2 H), 3.65 (s. 6 H), 3.61 (s, 3 H), 2.83 (m, 2 H), 1.90 (m, 2 H); 
HPLCRt= 14.40 min. 

Compound 535: 2-Qiloro-4-(3%4%-dimethoxyanilino)-13,5-triazine (130 mg, 
0.49 mmol) is reacted with 7-(trifluoromelhyl)-1^3,4-tetrahydroquinoline (98 mg, 
0.49 mmol) in the manner described for con^x>und 207, except for using iscqiropanol 
(4 mL) as the solvent, then kept at 100 18 hours. A white precipitate forms when 
the reaction is cooled to room temperature, and is removed by vacuum filtration. The 
filtrate is then concentrated under reduced pressure, and eluted through a 17 x 2.5 cm 
column of silica gel with a 10%, 20%, 40%, 60%, and 80% EtOAc : Hexane stq) 
gradient, giving a white solid that is ihea triturated with methanol giving 58 mg (27%) 
of a white soUd: MS m/z = 432 [M+H]*; *H NMR (300 MHz, DMSO-^^) 5 9.73 (br s, 
1 H), 8.34 (s, 1 H), 8.10 (s, 1 H), 7.45 - 7,20 (m, 3 H). 7.14 (br s, 1 H), 6.81 (br s, 1 
H). 4.02 (t, J= 6.2 Hz. 2 H), 3.70 (s, 3 H), 3.64 (s, 3 H), 2.84 (t, 6.4 Hz, 2 H), 1.94 
(m, 2 H); HPLC Rt = 14.27 min. 

Compound 567: 2-Chloro-4-(6*-methyH *,2',3*,4*-tetrahydroquinolino> 
1,3,5-triazine (108 mg, 0.41 nmiol) is reacted with 4-aminoveratroIe (63 mg, 0.41 
mmol) in the manner described for conq>ound 207, except for using isopropanol (4 
mL) as the solvent, then kept at 100 ®C 18 hours. A white precipitate forms when the 
reaction is cooled to room temperature, and is recovered by vacuum filtration, washed 
with cold isopropanol, and dried under high vacuum giving 147 mg (94%) of a white 
soUd: MS m/z = 378 [M+H]":; ^H NMR (300 MHz, DMSO-rftf) 5 9.62 (br s, 1 H), 8.29 
(s, 1 H), 7.62 (d, y= 8.1 Hz, 1 H), 7.43 (s, 1 H), 7.14 (m, 1 H), 6.96 (m, 3 H), 6.86 (d. 
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J= 8.7 Hz, 1 H), 3.98 (t, 6.1 Hz, 2 H), 3.73 (s, 3 H), 3.65 (s, 3H). 2.72 (t, 7= 6.7 
Hz, 2 H), 2.28 (s, 3 H), 1 .91 (m, 2 H); HPLC Rt = 12.19 min. 

Compound 582: 2-Chloro-4-(7'-(trifluoromethyl)-l',2',3\4'- 

tetrahydroquinolino)-l,3,5-triazme (168 mg, 0.S3 mmol) is reacted with 3- 
mediylaniline (57 mg, 0.53 mmol) in the mamier described for compound 207, except 
for using isopropanol (5 mL) as the solvent, then kq)t at 100 18 hours. The 
reaction is then concentrated under reduced pressure, and ^phed to two 1000 ^ 
preparative TLC plates and developed one time with 7:7:7:1 M/BE : CH2CI2 : Hexane 
: MeOH. The recovered material is then ^Ued to a second set of two 1000 |i 
preparative TLC plates and developed one time with 30% EtOAc : Hexanes giving 53 
mg (25%) of a clear glassy solid: MS m/z = 386 [M+H]*; *H NMR (300 MHz, 
DMSO-£f5) 8 9.82 (br s, I H), 8.38 (s. 1 H), 8.09 (s, 1 H), 7.5 - 7.3 (m, 4 H), 7.09 (t, / 
= 7.1 Hz, 1 H), 6.80 (d, J= 7.1 Hz, I H), 4.01 (t,y= 6.2 Hz, 2 H), 2.84 (t,y= 6.2 Hz, 
2 H), 2.20 (s, 3 H), 1 .95 (m, 2 H); HPLC Rt = 1 6.02 mia 

Compound 609: 2-Chloro-4-(3\4',5'-trimefhoxyamlino)-l,3,S-triazine (56 
mg, 0.19 mmol) is reacted with 1,2,3,4-tetrahydroquinoline (25 mg, 0.19 imnol) in the 
manna* described for compound 207, then kq>t at 100 ^C 15 hours. A white 
precipitate forms when the reaction is cooled to room tempoature, and is recovoed 
by vacuum filtration, washed with cold ethanol, and dried under high vacuum giving 
49 mg (65%) of a white solid: MS m/z = 394 [M+H]*; ^H NMR (300 MHz, DMSO- 
rftf) 5 9.66 (br s, 1 H), 8.31 (s, 1 H), 7.72 (d, J- 8.0 Hz, 1 H), 7.18 - 7.00 (m, 5 H), 
4.00 (t, y = 6.2 Hz, 2 H), 3.67 (s, 6 H), 3.61 (s, 3 H), 2.75 (t, 6.7 Hz, 2 H), 1.92 (m, 
2 H); HPLC Rt = 12.50 min. 

Compound 610: 2-Chlon>-4-(3*,4*,-dimethoxyanilino)-l,3,5-triazine (73 mg, 
0.25 mmol) is reacted with 2-methylindoline (33 mg, 0.25 mmol) in the manner 
described for compound 207, except for using isopropanol (4 mL) as the solvent, then 
kept at 100 ^C 3 days. The reaction is cooled to room temperature, and then 
concentrated under reduced pressure. The recovered material is thm eluted tfaiougih a 
17 X 2.5 cm column of silica gel with a 20%, 40%, 60%, and 80% EtOAc : Hexane 
step gradient. The material recovered fiom the column is tfara q)plied to two 1000 |i 
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preparative TLC plates and developed one time with 95:5:0.5 CH2CI2 : MeOH : 
NH40H(aq) giving 42 mg (42%) of a white soKd: MS w/z = 394 (M+Hf ; *H NMR 
(300 MHz, DMSCWtf) 5 9.69 (br 1 H), 8.42 (s, 1 H), 8.31 (br s, 1 H), 7.27 (d, 7= 
7.0 Hz, 1 H), 7.15 (m, 3 H), 7.00 (t, / = 7.4 Hz, 1 H), 4.96 (br s, 1 H), 3.76 (s, 6 H), 
3.64 (s, 3 H). 3.39 (m, 1 H), 2.70 (d, 7= 16 Hz, 1 H), 1.27 (d, 7= 6.0 Hz, 3 H); HPLC 
Rt= 12.77 min. 

Compound 621: 2-Chloro-4-(3',4*,-dimethoxyanilino)-l,3,5-triazine (97 mg, 
0.36 mmol) is reacted with 3-chloro-^-methylaniline (51 mg, 0.36 mmol) in the 
manner described for compound 207, except for xising isopropanol (4 mL) as the 
solvent, then kept at 100 18 hours. The reaction is cooled to room temperature, and 
then concentrated imder reduced pressure. The recovered material is then applied to 
two 1000 \i preparative TLC plates and developed one time with 95:5:0.5 CH2CI2 : 
MeOH : NH40H(ai)). The material recovered from these plates is then applied to a 
second set of two 1000 |i preparative TLC plates and developed one time witii 7:7:7:1 
M/BE : CH2CI2 : Hexane : MeOH giving 80 mg (59%) of a white solid: MS m/k = 372 
[M+H]*; ^H NMR (300 MHz, DMSOnrf^) 5 9.62 (br s, 1 H), 8.23 (s, 1 H), 7.55 - 7.30 
(m, 5 H), 7.10 (br s, 1 H), 6.78 (br s, 1 H), 3.70 (s, 3 H), 3.62 (s, 3H), 3.46 (s, 3 H); 
HPLC Rl= 11.49 min. 

Compound 631: 2<Moro-4^3%4',5'-trimeflioxyanilino>.l,3,5-tiiazine (120 
mg, 0.40 mmol) is reacted with 6-methoxy-l,2,3,4-tetrahydroquinoline (65 mg, 0.40 
mmol) in the manner described for compound 207, excq>t for using isopropanol (6 
mL) as the solvent, ihm kept at 100 ^C 3 days. The reaction is cooled to room 
temperature, and then concentrated under reduced pressure. The recovered material is 
then ^plied to two 1000 fi preparative TLC plates and developed one time with 
95:5:0.5 CH2CI2 : MeOH : NH40H(aq> The material recovered fix>m these plates is 
then applied to two 500 \i preparative TLC plates and developed one time with 
7:7:7: 1 M/BE : CH2CI2 : Hexane : MeOH giving 15 mg (8%) of a white soUd: MS m/z 
= 424 [M+H]^; *H NMR (300 MHz, DMSO-J^) S 9.65 (br s, 1 H), 8.27 (s, 1 H), 7,61 
(d, /= 8.7 Hz, 1 H), 7.10 (s, 2 H), 6.74 (m, 2 H), 3.98 (t, 7= 6.2 Hz, 2 H), 3.74 (s, 6 
H), 3.67 (s, 3 H), 3.61 (s, 3 H), 2.73 (t, /= 6.4 Hz, 2 H), 1.91 (m, 2 H); HPLC Rt = 
12.16 mm. 
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Compound 640: 2-Chloio-4-(3*-chIon>-^^methylaiiilino>13,S-triazm (175 
mg, 0.68 mmol) is reacted with 3,4-diefhoxyaiiiIme hydrochloride (149 mg, 0.68 
mmol) in the manner described for compound 207, except for using isopropanol (4 
mL) as the solvent^ two equivalmts of A^,^-diisopn>pylethylamine, and then heating at 
100 °C 3 days. The reaction is cooled to room temperature, and then concentrated 
under reduced pressure. The recovered material is then applied to two 1000 |i 
preparative TLC plates and developed one time with 95:5:0.5 CH2CI2 : MeOH : 
NH40H(aq). The material recovered from these plates is then ^plied to a second set 
of two 1000 \i preparative TLC plates and developed one time with 7:7:7:1 M^BE : 
CH2CI2 : Hexane : MeOH. The material isolated from these plates is then applied to a 
third set of 1000 |a preparative TLC plates and developed one more time with 95:5:0.5 
CH2CI2 : MeOH : NH40H(,q). The material from ttiis set of plates is then triturated 
with diethyl ether giving 25 mg (9%) of a clear, glassy solid: MS m/z = 432 [M+Hf ; 
*HNMR (300MHz.DMSOnrftf)6 9.60(brs, lH),8.23(s. lH).7.55-7.30(m.5 
H), 7.07 (br s, 1 H), 6.78 (br s, 1 H), 3.94 (q, J = 7.0 Hz, 2 H), 3.80 (br s, 2 H). 3.46 
(s, 3 H), 1.28 (m, 6 H); HPLC Rt =14.27 min. 



The following compounds are prq>ared according to Examples B and C . 
according to the procedures shown above: 



Cmpd# 


HPLC Rt 


MS 


Cmpd# 


HPLCRt 


MS 


181 


9.02 


332 


615 


ND 


445 


184 


12.72 


380 


616 


11.97 


402 


187 


14.91 


425 


622 


16.66 


ND 


191 


13.81 


425 


626 


12.09 


374 


214 


9.39 


425 


634 


13.24 


432 


314 


13.01 


400 


635 


11.26 


400 


536 


11.30 


382 


637 


9.12 


398 


537 


12.14 


3% 


639 


14.47 


428 


538 


12.20 


396 


641 


10.13 


372 


603 


12.15 


402 


643 


14.71 


428 


607 


12.05 


418 


644 


15.86 


384 


612 


12.43 


408 


645 


14.44 


428 
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Example 48 




Compound 690 

A mixture of 2-pyridylcaibinol (79 mg, 0.72 mmol) in DMF under a nitrogen 
atmosphere is added sodium hydride (60% dispersion, 30 mg, 0.75 mmol). The 
mixture is allowed to stir for 0.75 hours followed by addition of the compound of 
Compound 378. The reaction is quenched by tfie addition of water and the organics 
taken up in ethyl acetate (lOOmL) dried over anh. Magnesium sulfate and 
concentrated under reduce pressure. The crude product is purified via medium 
pressure liquid chromatography using methylene chloride followed by 1:99 methanol/ 
methylenechloride as the solvent system. HPLC(Method A) Rt = 6.36 min., MSm/z 
= 486. 
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Example 52 

The inhibitor compounds described hmin are screened in the following manner. 
Kinases suitable for use in the following protocol to determine Idnase activity of tiie 
5 compounds described herein include, but are not limited to: Lck, Lyn, Src, Fyn, Zap- 
70, Itk, Tec. Btk, EGFR, ErbB2, Kdr, Flt-1, Flt-3, Tek, c-Met, InsR, and AKT. 

Kinases are expressed as either kinase domains or full length constructs fiised to 
glutathione S-transferase (GST) or polyHistidine tagged fusion proteins in either E. coli 
or Baculovirus-High Five expression systems. They are pinified to near homogeneity by 

10 . afiBnity chromatography essentially as previously described (Lehr et al., 1996; Gish et al., 
1995). In some instances, kinases are co-expressed or mixed with purified or partially 
purified regulatory polypeptides prior to measurement of activity. 

Kinase activity and inhibition are measured essentially by established protocols 
(Braunwalder et al., 1996). Briefly, The transfer of ^^P04 ftom ATP to the synthetic 

IS substrates poly(Glu, Tyr) 4:1 or poly(Arg, Ser) 3:1 attached to the bioactive surface of 
microtiter plates serves as the basis to evaluate enzyme activity. After an incubation 
period, the amount of phosphate transferred is measured by first washing the plate with 
0.5% phosphoric acid, adding liquid scintillant, and then counting in a liquid scintillation 
detector. The IC50 is determined by tiie concentration of compound that causes a 50% 

20 reduction in the amount of ^^P incorporated onto the substrate bound to the plate. 

Odier similar methods whereby phosphate is transferred to peptide or polypeptide 
substrate containing tyrosine, serine, threonine, or histidine, either alone, in combination, 
or in combination with other amino acids, in solution or inmiobilized (i.e., solid phase) 
are also useful. For exan^le, transfer of phosphate to a peptide or polypeptide can also be 

25 detected using scintillation proximity (Wu et al., 2000), ELISA (Cleaveland et al., 1990), 
Fluorescence Polarization (Seethala and Menzel, 1998), and homogeneous time-resolved 
fluorescence (HTRF, Kolb et al., 1998). Alternatively, kinase activity can be measured 
using antibody-based methods whereby an antibody or polypeptide is used as a reagoit to 
detect phosphorylated target polypeptide. The compounds of the invention described 

30 herein are potent and selective kinase inhibitors as demonstrated by representative 
compounds described herein that inhibit kinases with IC50 values at between about 10 nM 
and about 5 ^iM or greater. 
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30 Example 53 

The cellular activities of the inhibitor compounds described herein may be 
assessed in a number of assays known to those skilled in the art, some of which are 
exonplified as described below. Typical sources for cells include, but are not limited to, 
human bone marrow or peripheral blood lymphocytes, fibroblasts, tumors, immortalized 

35 cell lines, in-vitro transformed cell lines, rodmt spleen cells, or then: equivalents. Tumor 
cells and transformed cell lines that have been reported as cytokine- and growth &ctor- 
dependent cells are available firom standard cell banks such as The American Type 
Culture Collection (Betfaesda, MD). Cells genetically manipulated to express a particular 
kinase or kinases are also suitable for use in assaying cellular activity and can be made 

40 using standard molecular biology methods. These cells are grown in various standard 
tissue culture media available fiom suppliers such as GIBCO/BRL (Grand Island, NY) 
supplemented with fetal bovine serum. Cellular activity may also be measured using 
bacterial, yeast, or virally infected mairunalian cells. Standard inhibitors (or reference 
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compounds) of cellular activities measured in cellular assays, include mycophenolic acid 
(SIGMA, St. Louis, MO), stauiosporine (Calbiochem, San Diego, CA), wortmannin 
(Calbiochem), cyclospoiine, FK-S06, and steroids (e.g., corticosteroids). 

The compound(s) are tested for activity in cellular assays of T or B cell activation. 
S For example, the receptor-induced production of cytokines and/or ceil proliferation is a 
useful measure. This assay is performed similarly to techniques described in the literature 
(1,2), and involves antibody-, antigen-, mitogen-, or antigen presenting cell-mediated 
crosslinking of the T cell or B cell receptor with or without engagement of co-stimulatory 
receptors. 

10 The conq)ound(s) are tested for activity in cellular assays of allergic mediator 

release. For example, the recq)tor-induced degranulation in mast cells or basophils 
leading to histamine release and the production of cytokines is a useful measure. This 
assay is performed similarly to techniques described in the literature (3), and involves 
signalling via specific cell surface receptors for I, E, or other immunoglobulin (e.g., IgG) 

IS following crosslinking of antigen-specific IgE on cells or immune complex binding 
leading to degranulation and or cytokine production. 

The compound(s) are tested for activity in cellular assays of growth factor effects. 
For example, growth factor receptor-induced signaling in a cell leading to intracellular 
signaling events such as kinase autophosphorylation, phosphorylation of relevant kinase 

20 substrates, phosphorylation of MAP kinases, induction of gene expression, or protein 
expression. Also, for example, growth factor-induced fimctional events in cells such as 
DNA synthesis, proliferation, migration, or apoptosis. These assays are performed 
similarly to techniques described in the literature (4-7), and involve addition of growth 
factor to re^nsive cells followed by monitoring of signaling or functional events. 

25 The compound(s) are tested for activity in cellular assays of lymphokine, 

chemokine, cytokine, growth &ctor, or hormone, activation. For example, cytokine- 
induced intracellular signaling events and/or DNA synthesis and /or cell proliferation 
and/or cytokine or chemokine production are a useful measure. These assays are 
performed similarly to techniques described in the literature (8), and involves addition of 

30 cytokine to responsive cells followed by monitoring intracellular signaling events and/or 
cell proliferation and/or cytokine production. 
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30 

Representative compounds tested under the following example protocols exhibit 
cellular activities consistent with their observed enzyme inhibition activities. 



Example 54 

35 Vascular endothelial growth factor (VEGF)-faiduced Kdr auto-phosphorylation. 

Human umbilical vein endothelial cells ^lUVEC) are plated out in flat-well plates in 
complete media and allowed to adhere ovonight The cells are then starved in medium 
containing 0.1% fetal calf smim (PCS), pre-incubated with or without dilutions of 
compound, then activated for 1 5 minutes with 50 ng/ml VEGF. The cells are lysed and 
40 Kdr is immunoprecipitated using an anti-Kdr antibody. The immunoprecipitated Kdr 
protein is separated by sodium dodecyl sulfate-polyacrylamide gel electrophoresis (SDS 
PAGE) and the level of phosphotyrosine is determined by western blotting with an anti- 
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phosphotyrosine-specific antibody. ICso's are determined by comparing the level of 
phosphotyrosine found in the presence of compound compared to controls. 

Example 55 

5 Vascalar endothelial growth factor (VEGF)-indaced extra-ceUuiar signal regulated 
kinase (Erk) 1/2-phosphorylation. 

Human umbilical vein endothelial cells (HUVEC) are plated out in flat-well plates in 
complete media and allowed to adhere ovemiglit. The cells are then starved in medium 
containing 0.1% fetal calf serum (FCS), pre-incubated with or without dilutions of 
10 compound, then activated for IS minutes with 50 ng/ml VEGF. The cells are lysed and 
proteins are separated by SDS-PAGE. The level of phosphotyrosine on Erkl/2 is 
determined by western blotting with an anti-phospho-Erkl/2-5pecific antibody. ICso's are 
determined by comparing the level of phosphotyrosine found in the presence of 
compound compared to controls. 

15 

Example 56 

Vascular endothelial growth factor (VEGF)-uiduced proliferation. Human umbilical 
vein endothelial cells (HUVEC) are plated out in flat-well plates in complete media and 
allowed to adhere overnight. The cells are then starved in medium containing 0. 1% fetal 
20 calf serum (PCS), pre-incubated with or without dilutions of conq>ound, then activated for 
72 hours with 50 ng/ml VEGF. Proliferation is determined by the level of ^H-thymidine 
incorporation into DNA. IC5o's are determined by comparing the level of thymidine 
incorporation found in the presence of compound compared to controls. 

25 Example 57 

Growth factor-induced DNA synthesis. A rat fibroblast cell line is plated out in flat- 
well plates in complete medium and allowed to adhere ovmiight The cells are then 
. starved in medium containing 0.1% bovine serum albumin (BSA), pre-incubated with or 
without dilutions of compound, then activated overnight with 50 ng^ml platelet derived 

30 growth factor (PDGF), 1 ng^ml epidermal growth &ctor (EGF), 3 ng/ml fibroblast growth 
factor (FGF), or 10 ng^ml insulin-like growth &ctor-l (IGF-1). Proliferation is 
determined by the level of ^-thymidine incorporation into DNA. ICso's are determined 
by comparing the level of thymidine incoiporation found in the presence of compound 
compared to controls. 
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Example 58 

Platelet-derived growth factor (PDGF)-induced PDGF receptor (PDGF-R) auto- 
phosphorylation. A mouse fibroblast cell line is plated out in flat-well plates in 
5 complete medium and allowed to adhere overnight The cells are flien starved in medium 
containing 0.1% bovine serum albumin (BSA), pre-incubated with or without dilutions of 
compound^ then activated with SO ng^ platelet derived growth factor (PDGF) for 5 
minutes. The cells are lysed and proteins are separated by SDS-PAGE. The level of 
pho^hotyrosine on PDGF-R is determined by western blotting widi an anti-phospho- 
10 tyrosine^specific antibody. IC^o's are determined by comparing the level of 
phosphotyrosine found in the presence of compound compared to controls. 

Example 59 

Epidermal growth factor (EGF>mduced EGF receptor (EGF-R) aoto- 
15 phosphorylation. Human epidermoid carcinoma cells (A431) are plated out in flat-well 
plates in complete media and allowed to adhere overnight. The cells are then starved in 
medium containing 0.5% fetal calf serum (FCS), pre-incubated with or without dilutions 
of con:4>ound, then activated for 3 minutes with SO ng/ml EGF, The cells are lysed and 
proteins are separated by SDS-PAGE. The level of phosphotyrosine on EGF-R is 
20 determined by western blotting with an anti-phospho-EGF-R-specific antibody. ICsa's 
are determined by comparing the level of phosphotyrosine found in the presence of 
conq>ound compared to controls. 



Example 60 

25 Heregulin-pi (IIRG)-mduced ErbB2 auto-phosphorylation. Human breast carcinoma 
cells (ZR-75) are plated out in flat-well plates in conqslete media and allowed to adhere 
overnight The cells are then starved in medium containing 0.5% fetal calf serum (FCS), 
pre-incubated with or without dilutions of compound, then activated for 5 minutes with 
SO ng/ml HRG. The cells are lysed and proteins are separated by SDS-PAGE. The level 

30 of phosphotyrosine on EibB2 is determined by western blotting witti an anti-phospho- 
ErbB2-specific antibody. ICso^s ate determined by comparing the level of 
phosphotyrosine found in the presence of compound compared to controls. 
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Example 61 

Hepatocyte growfli factor (HGF) receptor (Met) aato-phosphorylation. Human 
gastric carcinoma cells (MKN-4S), which overexpicss and constitutively auto- 
phosphorylate Met, are plated out in flat-well plates in complete media and allowed to 
S adhere overnight The cells are then incubated with or without dilutions of compound for 
1 hour. The cells are lysed and proteins are sq)arat6d by SDS-PAGE. The level of 
phosphotyrosine on Met is determined by western blotting with an anti-phospho-tyrosine- 
specific antibody. ICso's are determined by comparing the level of phosphotyrosine 
found in the presence of compound compared to controls. 

10 

Example 62 

Anti-CD3/CD28-induced ILr2 secretion and proliferation. Purified T cells are 
obtained fix)m human peripheral blood lymphocytes. T cells are pre-incubated incubated 
with or without dilutions of compound for 30 minutes. The T cells and compounds are 

15 then transferred to a plate containing captured anti-CD3-specific antibody. Anti-CD28- 
specific antibody is then added and the cells are incubated for 20 hours. T cell 
supematants are measured for the presence of interleuldn-2 by commercially available 
ELISA. ICso's are determined by comparing the level of IL-2 secretion foimd in the 
presence of compound compared to controls. The cells are then pulsed with 

20 thymidine and incubated for an additional 24 hours to determine cellular proliferation. 
ICso's are determined by comparing the level of thymidine incorporation found in the 
presence of compound compared to controls. 

Example 63 

25 Anti-CD3 -induced T cell receptor ^-chain (TCRQ phosphorylation. The human T 
cell line, Jurkat, is pre-incubated with or wifliout compounds, then incubated with anti- 
CD3-specific antibody at 4°C. Cells are washed, ttien incubated at 4^C with a secondary 
anti-immunoglobulin antibody for crosslinldng. Cells are activated by transfer to a 3TC 
water bath for 1 minute. The cells are lysed and proteins are separated by SDS-PAGE. 

30 The level of phosphotyrosine on TCRi^ is determined by western blotting with an anti- 
phospho-tyrosine-specific antibody. ICso's are determined by comparing the level of 
phosphotyrosine found in the presence of compound compared to controls. 
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£ 


B 


978 


E 


E 


B 


979 


ND 


E 


ND 


980 


ND' 


E 


ND 


610 


A 


c 


B 


689 


ND 


c 


ND 


1031 


A 


E 


B 


1033 


A 


E 


D 


1034 


ND 


E 


ND 


1035 


ND 


E 


ND 


1036 


A 


c 


B 


1037 


E 


E 


E 


700 


B 


B 


ND 


646 


ND 


E 


ND 


611 


ND 


c 


ND 


230 


ND 


D 


ND 


612 


B 


B 


B 


940 


ND 


E 


ND 


941 


ND 


E 


ND 


942 


A 


E 


E 


943 


A 


D 


E 


944 


B 


E 


E 


1000 


ND 


E 


C 


1001 


ND 


E 


B 


1002 


ND 


E 


ND 


1003 


ND 


B 


ND 


945 


ND 


E 


ND 


946 


A 


E 


E 
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947 


ND 


E 


ND 


948 


ND 


E 


ND 


949 


A 


E 


E 


981 


B 


B 


B 


982 


ND 


B 


ND 


983 


B 


C 


E 


984 


ND 


E 


ND 


1075 


ND 


E 


ND 


1076 


A 


E 


E 


1077 


A 


E 


E 


1078 


ND 


E 


ND 


647 


ND 


E 


ND 


1038 


ND 


E 


ND 


177 


A 


B 


A 


690 


ND 


E 


ND 


648 


ND 


E 


ND 


649 


B 


C 


ND 


650 


B 


D 


ND 


651 


B 


C 


ND 


652 


B 


B 


C 


691 


A 


E 


E 


985 


ND 


C 


ND 


986 


ND 


D 


ND 


613 


A 


E 


A 


614 


B 


D 


B 


950 


A 


C 


B 


1082 


B 


B 


E 


653 


ND 


E 


ND 


654 


B 


B 


B 


655 


B 


C 


B 


656 


B 


B 


c 


657 


C 


B 


B 


615 


E 


E 


E 


658 


E 


E 


E 


951 


A 


C 


E 


952 


B 


C 


C 


692 


A 


B 


A 


693 


ND 


E 


ND 


694 


ND 


D 


ND 


695 


ND 


C 


ND 


696 


ND 


E 


ND 


697 


A 


D 


B 


698 


ND 


D 


ND 


699 


A 


D 


A 


616 


A 


B 


B 


1004 


B 


B 


B 


1083 


B 


B 


E 


1084 


B 


E 


E 


1085 


B 


E 


E 


953 


A 


B 


B 


954 


E 


E 


C 


1086 


E 


D 


D 


1087 


C 


E 


E 


1088 


A 


E 


E 


1089 


A 


E 


E 


1040 


A 


E 


C 



336 



wo 01/25220 



PCT/USOO/27811 



1041 


A 


B 


A 


659 


E 


ND 


E 


660 


E 


ND 


C 


661 


E 


ND 


E 


599 


B 


ND 


C 


600 


B 


ND 


C 


601 


B 


ND 


B 


602 


B 


ND 


B 


604 


B 


ND 


B 


603 


B 


ND 


A 


617 


B 


ND 


E 


606 


B 


ND 


D 


605 


A 


ND 


E 


598 


E 


ND 


D 


597 


C 


ND 


B 


607 


B 


ND 


B 


559 


A 


ND 


A 


592 


A 


ND 


B 


591 


A 


ND 


c 


.1042 


A 


ND 


E 


593 


B 


ND 


C 


596 


C 


ND 


B 


595 


D 


ND 


B 


1043 


c 


ND 


B 


1044 


D 


ND 


B 


618 


B 


ND 


c 


579 


E 


ND 


c 


579 


E 


ND 


A 


414 


A 


ND 


E 


589 


E 


ND 


c 


583 


B 


ND 


E 


584 


E 


ND 


C 


619 


E 


ND 


D 


620 


E 


ND 


D 


581 


c 


ND 


E 


582 


E 


ND 


B 


585 


B 


ND 


c 


584 


E 


ND 


B 


1045 


B 


ND 


E 


587 


B 


ND 


B 


662 


E 


ND 


c 


663 


E 


ND 


E 


664 


D 


ND 


B 


587 


E 


ND 


C 


573 


B 


ND 


C 


569 


A 


ND 


E 


571 


E 


ND 


C 


1046 


E 


ND 


E 


574 


A 


ND 


E 


572 


A 


ND 


D 


588 


B 


ND 


B 


561 


A 


ND 


E 


577 


B 


ND 


D 


578 


B 


ND 


B 


562 


C 


ND 


C 


563 


B 


ND 


B 
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565 


B 


ND 


E 


564 


A 


ND 


E 


566 


B 


ND 


A 


549 


A 


ND 


B 


567 


B 


ND 


C 


621 


B 


ND 


A 


1047 


E 


ND 


E 


551 


E 


ND 


E 


552 


E 


ND 


E 


554 


D 


ND 


C 


553 


B 


ND 


B 


622 


D 


ND 


C 


555 


B 


ND 


B 


557 


A 


ND 


A 


556 


A 


ND 


A 


576 


E 


ND 


E 


558 


B 


ND 


D 


701 


E 


ND 


E 


702 


E 


ND 


E 


703 


E 


ND 


D 


530 


E 


ND 


E 


704 


E 


ND 


E 


665 


E 


ND 


B 


539 


b 


ND 


B 


546 


B 


ND 


C 


540 


D 


ND 


B 


542 


B 


ND 


B 


544 


B 


ND 


E 


541 


B 


ND 


A 


543 


B 


ND 


B 


545 


A 


ND 


D 


547 


E 


ND 


E 


548 


E 


ND 


E 


1007 


E 


ND 


B 


531 


A 


ND 


A 


623 


A 


ND 


B 


533 


B 


ND 


E 


534 


B 


ND 


E 


535 


C 


ND 


A 


536 


B 


ND 


B 


537 


B 


ND 


B 


538 


B 


ND 


B 


666 


D 


ND 


B 


988 


E 


ND 


B 


989 


E 


ND 


E 


990 


E 


ND 


E 


955 


B 


ND 


B 


705 


E 


ND 


B 


706 


C 


ND 


A 


707 


E 


ND 


E 


708 


E 


ND 


E 


709 


C 


ND 


B 


1048 


D 


ND 


B 


1049 


B 


ND 


E 


1050 


B 


ND 


C 


1051 


B 


ND 


B 
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1052 


c 


ND 


C 


1005 


E 


ND 


E 


624 


B 


NO 


A 


625 


A 


ND 


A 


626 


B 


ND 


E 


627 


A 


ND 


B 


956 


c 


ND 


E 


710 


B 


ND 


A 


711 


E 


ND 


E 


712 


B 


ND 


A 


713 


E 


ND 


E 


1006 


E 


ND 


c 


628 


B 


ND 


E 


629 


A 


ND 


B 


957 


A 


ND 


A 


958 


B 


ND 


B 


959 


B 


ND 


c 


1053 


A 


ND 


E 


1090 


A 


ND 


E 


1091 


A 


ND 


B 


630 


B 


ND 


c 


714 


B 


ND 


A 


715 


B 


ND 


B 


716 • 


A 


ND 


A 


717 


A 


ND 


B 


718 


c 


ND 


E 


719 


E 


ND ' 


c 


631 


A 


ND 


B 


632 


B 


ND 


B 


720 


B 


ND 


A 


721 


B 


ND 


B 


1009 


D 


ND 


E 


1011 


B 


ND 


B 


1012 


B 


ND 


c 


726 


E 


ND 


E 


727 


E 


ND 


E 


728 


E 


ND 


E 


729 


B 


ND 


B 


730 


B 


ND 


B 


731 


B 


ND 


A 


732 


E 


ND 


E 


733 


E 


ND 


E 


734 


E 


ND 


c 


735 


E 


ND 


B 


736 


B 


ND 


B 


737 


c 


ND 


B 


738 


E 


ND 


c 


739 


E 


ND 


E 


740 


E 


ND 


E 


741 


c 


ND 


B 


742 


E 


ND 


E 


743 


E 


ND 


E 


744 


E 


ND 


E 


745 


E 


ND 


E 


746 


E 


ND 


E 


747 


E 


NO 


E 
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748 


B 


ND 


B 


749 


B 


ND 


B 


750 


E 


ND 


C 


751 


B 


ND 


E 


752 


E 


ND 


E 


753 


B 


ND 


B 


754 


E 


ND 


E 


755 


E 


ND 


E 


7^ 


B 


ND 


E 


757 


E 


ND 


E 


758 


A 


ND 


A 


759 


E 


ND 


E 


760 


B 


ND 


B 


761 


E 


ND 


E 


762 


E 


ND 


E 


763 


c 


ND 


B 


764 


A 


ND 


E 


765 


E 


ND 


E 


766 


B 


ND 


B 


767 


E 


ND 


E 


768 


E 


ND 


D 


769 


E 


ND 


E 


770 


A 


ND 


A 


771 


E 


ND 


E 


772 


D 


ND 


E 


773 


A 


ND 


B 


774 


A 


ND 


A 


775 


E 


ND 


E 


776 


E 


ND 


E 


777 


E 


ND 


E 


778 


E 


ND 


c 


779 


E 


ND 


E 


780 


D 


ND 


E 


781 


B 


ND 


E 


782 


c 


ND 


E 


783 


c 


ND 


c 


784 


E 


ND 


E 


785 


E 


ND 


E 


786 


E 


ND 


E 


787 


E 


ND 


E 


788 


D 


ND 


E 


789 


c 


ND 


ND 


790 


D 


ND 


B 


791 


E 


ND 


c 


792 


E 


ND 


C 


793 


E 


ND 


ND 


794 


B 


ND 


B 


795 


A 


ND 


A 


796 


B 


ND 


c 


797 


c 


ND 


B 


798 


B 


ND 


E 


799 


B 


ND 


B 


800 


E 


ND 


B 


801 


B 


ND 


D 


802 


B 


ND 


E 


803 


E 


ND 


C 
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804 


D 


ND 


E 


805 


E 


ND 


E 


806 


E 


ND 


B 


807 


E 


ND 


B 


808 


B 


ND 


E 


809 


D 


ND 


D 


810 


E 


ND 


E 


811 


E 


ND 


E 


812 


E 


ND 


c 


813 


B 


ND 


E 


814 


B 


ND 


E 


815 


B 


ND 


B 


816 


A 


ND 


c 


817 


B 


ND 


B 


818 


B 


ND 


E 


819 


B 


ND 


E 


820 


E 


ND 


E 


821 


B 


ND 


B 


822 


B 


ND 


c 


823 


B 


ND 


c 


824 


A 


ND 


A 


825 


B 


ND 


B 


826 


B 


ND 


B 


827 


B 


ND 


A 


828 


E 


ND 


E 


829 


B 


ND 


B 


830 


E 


ND 


E 


831 


A 


ND 


E 


832 


E 


ND 


E 


833 


A 


ND 


E 


834 


A 


ND 


E 


835 


E 


ND 


E 


836 


E 


ND 


E 


837 


E 


ND 


E 


383 


A 


ND 


c 


839 


c 


ND 


B 


840 


B 


ND 


B 


841 


E 


ND 


E 


842 


c 


ND 


D 


843 


A 


ND 


D 


844 


B 


ND 


B 


845 


B 


ND 


c 


846 


B 


ND 


c 


847 


E 


ND 


E 


848 


A 


ND 


E 


849 


B 


ND 


B 


850 


E 


ND 


E 


851 


E 


ND 


E 


667 


E 


ND 


B 


668 


D 


ND 


A 


669 


B 


ND 


A 


670 


B 


ND 


A 


671 


B 


ND 


A 


633 


C 


ND 


B 


634 


D 


ND 


B 


1013 


A 


ND 


B 
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1008 


E 


ND 


E 


635 


B 


ND 


A 


636 


A 


ND 


B 


637 


C 


ND 


C 


960 


D 


ND 


C 


961 


D 


ND 


A 


991 


B 


ND 


B 


992 


B 


ND 


B 


993 


B 


ND 


B 


962 


A 


ND 


D 


963 


A 


ND 


B 


964 


A 


ND 


c 


672 


c 


ND 


D 


673 


B 


ND 


c 


674 


B 


ND 


B 


675 


B 


ND 


A 


1092 


A 


ND 


E 


1093 


A 


ND 


E 


1094 


A 


ND 


c 


1095 


A 


ND 


E 


1096 


A 


ND 


E 


1097 


A 


ND 


E 


1098 


B 


ND 


■ E 


638 


B 


ND 


D 


994 


E 


ND 


E 


639 


A 


ND 


c 


995 


B 


ND 


E 


996 


E 


ND 


E 


997 


E 


ND 


E 


965 


A 


ND 


B 


966 


A 


ND 


E 


967 


A 


ND 


B 


968 


A 


ND 


c 


1010 


B 


ND 


B 


1099 


A 


ND 


B 


1100 


A 


ND 


B 


1101 


A 


ND 


E 


1102 


A 


ND 


E 


1103 


A 


ND 


D 


1104 


A 


ND 


E 


1105 


A 


ND 


E 


1106 


B 


ND 


E 


1104 


A 


ND 


B 


1108 


A 


ND 


E 


1127 


E 


ND 


E 


1128 


E 


ND 


B 


1109 


A 


ND 


B 


722 


B 


ND 


B 


1054/1055 


ND 


ND 


E 


1056/1057 


ND 


ND 


B 


1058/1059 


ND 


ND 


E 


1060/1061 


ND 


ND 


E 


1062/1063 


ND 


ND 


C 


1064/1065 


ND 


ND 


E 


640 


ND 


ND 


A 


641 


ND 


ND 


B 
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642 


ND 


ND 


B 


856 


ND 


ND 


B 


857 


ND 


ND 


C 


858 


ND 


ND 


E 


859 


ND 


ND 


B 


860 


ND 


ND 


D 


861 


ND 


ND 


C 


862 


ND 


ND 


E 


863 


ND 


ND 


C 


864 


ND 


ND 


E 


865 


ND 


ND 


B 


723 


ND 


ND 


A 


134 


ND 


ND 


B 


676 


ND 


ND 


A 


677 


ND 


ND 


A 


1110 


ND 


ND 


E 


1111 


ND 


ND 


C 


1112 


ND 


ND 


B 


1113 


ND 


ND 


B 


1067 


ND 


ND 


B 


1068 


ND 


ND 


c 


868 


B 


ND 


E 


869 


B 


ND 


D 


870 


E 


ND 


E 


871 


D 


ND 


E 


872 


B 


ND 


B 


873 


E 


ND 


E 


874 


E 


ND 


E 


875 


B 


ND 


B 


876 


E 


ND 


B 


877 


B 


ND 


E 


878 


B 


ND 


E 


879 


B 


ND 


E 


880 


B 


ND 


C 


881 


B 


ND 


B 


882 


B 


ND 


B 


883 


C 


ND 


E 


884 


A 


ND 


B 


885 


B 


ND 


B 


886 


E 


ND 


B 


887 


B 


ND 


B 


888 


B 


ND 


B 


889 


B 


ND 


B 


890 


B 


ND 


E 


891 


A 


ND 


A 


892 


A 


ND 


B 


893 


B 


ND 


E 


894 


A 


ND 


E 


895 


A 


ND 


C 


896 


A 


ND 


B 


897 


A 


ND 


E 


898 


D 


ND 


E 


899 


A 


ND 


B 


900 


B 


ND 


A 


901 


A 


ND 


B 


902 


E 


ND 


B 
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903 


C 


ND 


C 






904 


B 


NO 


B 






905 


B 


ND 


B 






906 


E 


NO 


B 






907 


E 


NO 


B 






678 


A 


ND 


A 






643 


A 


NO 


B 






644 


B 


ND 


E 






724 


B 


NO 


B 






645 


E 


NO 


A 






1069 


A 


NO 


A 






1070 


B 


NO 


E 






1071 


B 


ND 


E 






679 


D 


ND 


C 






1125 


B 


ND 


B 






1126 


B 


ND 


B 








Table 5 








Compound Number EPHB4-1 


ErbB4-.1 


FGFR1-1 


RH 


Fyn-1 


970 


E 


ND 


E 


C 


0 


36 


D 


ND 


E 


A 


E 


182 


ND 


ND 


E 


E 


NO 


61 


A 


E 


E 


A 


A 


926 


E 


E 


B 


B 


c 


29 


E 


B 


A 


A 


A 


27 


E 


ND 


B 


A 


B 


28 


B 


ND 


ND 


ND 


B 


' 8S2 


E 


E 


E 


E 


E 


62 


E 


E 


NO 


ND 


NO 


40 


E 


ND 


ND 


ND 


NO 


39 


E 


ND 


ND 


ND 


NO 


65 


C 


E 


E 


B 


E 


64 


B 


E 


E 


E 


B 


67 


C 


ND 


E 


D 


0 


66 


D 


ND 


E 


E 


E 


69 


E 


ND 


NO 


NO 


NO 


68 


B 


E 


E 


A 


E 


927 


E 


ND 


NO 


ND 


NO 


70 


B 


B 


B 


A 


E 


928 


A 


B 


B 


A 


E 


232 


E 


ND 


NO 


ND 


E 


1118 


E 


ND 


NO 


ND 


NO 


77 


B 


ND 


B 


B 


B 


73 


E 


ND 


ND 


ND 


ND 


76 


B 


ND 


ND 


ND 


B 


72 


B 


B 


A 


A 


NO 


75 


A 


E 


D 


E 


B 


74 


A 


E 


ND 


ND 


E 


33 


E 


ND 


C 


E 


.C 


78 


A 


B 


A 


A 


A 


79 


A 


B 


C 


B 


B 


80 


E 


ND 


ND 


ND 


ND 


81 


E 


ND 


NO 


NO 


ND 


82 


B 


ND 


B 


A 


NO 
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83 


B 


B 


A 


A 


A 


289 


B 


E 


A 


A 


B 


86 


E 


B 


E 


E 


D 


85 


B 


B 


A 


A 


A 


88 


B 


ND 


ND 


ND 


B 


87 


E 


D 


C 


D 


B 


90 


B 


ND 


B 


B 


A 


89 


E 


ND 


E 


A 


B 


91 


C 


ND 


C 


A 


A 


92 


C 


ND 


C 


C 


E 


93 


E 


ND 


ND 


ND 


ND 


94 


B 


B 


E 


D 


A 


95 


D 


ND 


ND 


ND 


B 


96 


E 


B 


E 


D 


D 


97 


E 


E 


C 


C 


C 


98 


E 


E 


C 


E 


B 


99 


A 


ND 


B 


B 


B 


100 


B 


ND 


ND 


ND 


ND 


101 


E 


ND 


ND 


ND 


B 


102 


A 


A 


B 


A 


A 


154 


D 


ND 


ND 


ND 


ND 


155 


E 


ND 


ND 


ND 


ND 


207 


E 


ND 


E 


B 


ND 


251 


E 


ND 


E 


D 


E 


22 


E 


ND 


ND 


ND 


ND 


156 


E 


c 


B 


C 


C 


157 


B 


E 


ND 


ND 


ND 


158 


B 


ND 


ND 


ND 


ND 


159 


c 


E 


ND 


ND 


ND 


253 


E 


ND 


ND 


ND 


E 


221 


B 


ND 


ND 


ND 


ND 


252 


B 


ND 


B 


A 


B 


256 


E 


ND 


ND 


ND 


ND 


103 


B 


ND 


ND 


ND 


ND 


104 


A 


ND 


E 


B 


B 


105 


E 


ND 


ND 


ND 


ND 


106 


B 


C 


B 


A 


ND 


220 


E 


ND 


ND 


ND 


ND 


107 


B 


C 


B 


A 


A 


108 


E 


D 


B 


E 


B 


109 


E 


E 


ND 


ND 


ND 


110 


D 


B 


A 


A 


A 


929 


E 


B 


E 


E 


ND 


111 


E 


E 


ND 


ND 


ND 


114 


E 


ND 


E 


E 


ND 


113 


C 


ND 


ND 


ND 


ND 


116 


E 


E 


E 


E 


E 


115 


D 


E 


c 


B 


C 


118 


B 


E 


ND 


ND 


ND 


41 


B 


E 


c 


B 


B 


117 


D 


ND 


ND 


ND 


ND 


119 


E 


B 


B 


A 


A 


285 


E 


E 


D 


E 


E 


299 


E 


ND 


ND 


ND 


ND 


286 


C 


ND 


A 


A 


E 


184 


C 


ND 


C 


A 


B 
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255 


E 


ND 


ND 


ND 


ND 


185 


E 


E 


E 


B 


E 


922 


C 


A 


B 


C 


B 


186 


E • 


E 


E 


B 


E 


208 


E 


ND 


ND 


ND 


ND 


121 


E 


B 


B 


A 


A 


123 


E 


B 


B 


A 


B 


125 


E 


D 


B 


A 


B 


127 


D 


B 


B 


A 


A 


120 


B 


B 


B 


B 


B 


170 


C 


D 


E 


E 


E 


171 


C 


E 


ND 


ND 


ND 


287 


E 


E 


B 


E 


E 


222 


E 


ND 


ND 


ND 


ND 


51 


B 


c 


ND 


ND 


ND 


212 


E 


ND 


ND 


ND 


ND 


250 


E 


B 


ND 


ND 


ND 


200 


E 


C 


D 


E 


E 


218 


E 


ND 


ND 


ND 


ND 


187 


E 


c 


E 


E 


E 


930 


C 


B 


C 


c 


A 


931 


B 


B 


B 


A 


A 


932 


E 


B 


ND 


ND 


ND 


933 


c 


B 


ND 


ND 


ND 


934 


B 


E 


ND 


ND 


ND 


935 


B 


B 


B 


B 


A 


1030 


B 


E 


C 


B 


B 


174 


E 


ND 


ND 


ND 


ND 


175 


B 


E 


E . 


c 


B 


972 


B 


B 


B 


B 


B 


609 


E 


E 


A 


A 


A 


936 


A 


B 


B 


B 


A 


937 


B 


c 


E 


D 


B 


938 


E 


c 


B 


B 


E 


135 


A 


c 


B 


E 


A 


226 


E 


ND 


ND 


ND 


ND 


973 


c 


ND 


ND 


ND 


ND 


291 


D 


ND 


ND 


ND 


ND 


292 


B 


E 


D 


B 


C 


294 


B 


E 


E 


E 


E 


296 


A 


D 


B 


B 


C 


178 


C 


E 


0 


D 


B 


302 


E 


E 


B 


E 


E 


300 


B 


B 


C 


E 


B 


303 


D 


ND 


ND 


ND 


ND 


304 


B 


A 


B 


B 


A 


305 


B 


B 


B 


B 


A 


196 


E 


E 


C 


B 


E 


298 


B 


B 


A 


A 


B 


306 


B 


E 


B 


B 


B 


974 


E 


E 


C 


E 


E 


56 


E 


E 


C 


C 


E 


310 


E 


ND 


ND 


ND 


ND 


309 


E 


ND 


ND 


ND 


ND 


311 


E 


E 


E 


E 


E 


312 


E 


ND 


ND 


ND 


ND 
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313 


B 


A 


B 


C 


B 


238 


E 


E 


E 


E 


E 


239 


E 


E 


E 


E 


E 


198 


E 


E 


E 


B 


E 


237 


D 


E 


C 


D 


E 


240 


E 


E 


C 


B 


B 


314 


E 


B 


c 


B 


B 


315 


E 


B 


E 


E 


E 


316 


D 


E 


E 


D 


D 


317 


c 


ND 


ND 


ND 


ND 


318 


A 


A 


B 


A 


A 


308 


A 


B 


A 


A 


A 


320 


E 


E 


E 


E 


E 


319 


E 


E 


E 


E 


E 


321 


E 


E 


E 


E 


E 


322 


E 


ND 


ND 


ND 


ND 


323 


E 


ND 


E 


c 


E 


324 


E 


ND 


A 


A 


E 


328 


E 


ND 


B 


A 


C 


325 


E 


B 


E 


A 


c 


338 


c 


ND 


ND 


ND 


ND 


337 


6 


B 


A 


A 


B 


336 


E , 


E 


A 


A 


E 


335 


B 


E 


D 


B 


E 


334 


c 


E 


B 


B 


E 


332 


B 


ND 


ND 


ND 


ND 


330 

Www 


c 


ND 


ND 


ND 


ND 


339 

www 


E 


E 


E 


E 


E 


340 

w"tV 


B 


B 


B 


A 


B 


342 


B 


B 


A 


A 


B 


341 


B 


E 


A 


A 


E 


344 

w t f 


B 


E 


A 


c 


E 


343 


B 


ND 


ND 


ND 


ND 


353 


E 


E 


B 


A 


D 


364 


B 


E 


B 


B 


E 


366 


B 


ND 


ND 


ND 


ND 


365 


B 


c 


B 


B 


B 


367 


B 


E 


c 


B 


B 


368 


E 


ND 


ND 


ND 


ND 


369 


E 


ND 


ND 


ND 


ND 


180 


E 


E 


E 


E 


C 


372 


E 


ND 


ND 


ND 


ND 


373 


E 


ND 


ND 


ND 


ND 


371 ' 


A 


E 


A 


A 


A 


374 


A 


B 


A 


B 


B 


375 


E 


ND 


ND 


ND 


ND 


376 


D 


D 


A 


A 


B 


378 


E 


E 


A 


B 


C 


377 


B 


E 


A 


A 


E 


379 


E 


ND 


ND 


ND 


ND 


380 


E 


B 


A 


A 


B 


382 


E 


ND 


ND 


ND 


ND 


381 


B 


ND 


ND 


ND 


ND 


383 


E 


ND 


ND 


ND 


ND 


384 


B 


E 


B 


E 


B 


386 


E 


E 


A 


A 


E 
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385 


E 


E 


A 


A 


E 


387 


E 


E 


B 


A 


E 


388 


E 


E 


C 


E 


E 


390 


E 


D 


C 


B 


B 


394 


C 


E 


B 


A 


B 


396 


B 


B 


A 


A 


B 


395 


E 


E 


A 


A 


C 


397 


ND 


E 


A 


A 


E 


400 


ND 


E 


E 


B 


E 


401 


ND 


B 


A 


A 


B 


403 


ND 


E 


A 


B 


B 


404 


ND 


E 


A 


A 


B 


406 


ND 


E 


A 


C 


B 


407 


ND 


E 


A 


A 


A 


412 


ND 


E 


E 


E 


E 


411 


ND 


E 


A 


B 


E 


413 


ND 


E 


A 


B 


B 


414 


ND 


E 


A 


A 


B 


416 


ND 


E 


A 


B 


D 


415 


ND 


E 


A 


B 


E 


417 


ND 


E 


A 


B 


C 


425 


ND 


E 


c 


E 


D 


428 


ND 


B 


C 


E 


B 


202 


ND 


B 


A 


A 


A 


429 


ND 


B 


A 


A 


B 


430 


ND 


B 


A 


B 


B 


437 


ND 


B 


A 


B 


B 


439 


ND 


B 


A . 


A 


B 


440 


ND 


B 


B 


B 


B 


441 


ND 


E 


E 


B 


B 


443 


ND 


B 


B 


B 


C 


445 


ND 


E 


A 


A 


B 


463 


ND 


E 


A 


A 


A 


466 


ND 


E 


A 


A 


B 


479 


ND 


D 


B 


B 


E 


498 


ND 


B 


A 


B 


A 


509 


ND 


B 


B 


B 


E 


510 


ND 


E 


B 


B 


E 


511 


ND 


B 


A 


A 


E 


512 


ND 


B 


A 


B 


E 


513 


ND 


C 


A 


A 


D 


514 


ND 


E 


A 


A 


E 


515 


ND 


E 


A 


B 


E 


516 


ND 


E 


A 


C 


E 


517 


ND 


E 


B 


A 


C 


518 


ND 


E 


E 


E 


C 


519 


ND 


E 


A 


B 


E 


610 


ND 


B 


A 


A 


B 


1031 


ND 


E 


B 


E 


E 


1033 


ND 


B 


A 


A 


A 


1036 


ND 


C 


A 


A 


B 


1037 


ND 


E 


B 


C 


E 


612 


ND 


B 


A 


A 


B 


942 


ND 


E 


A 


A 


E 


943 


ND 


D 


B 


B 


E 


944 


ND 


E 


B 


B 


E 
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946 


ND 


E 


A 


B 


E 


949 


ND 


B 


A 


A 


E 


1076 


• ND 


E 


B 


B 


B 


1077 


ND 


E 


A 


A 


E 


177 


ND 


A 


C 


B 


A 


652 


ND 


E 


A 


B 


E 


613 


ND 


B 


B 


E 


E 


950 


ND 


B 


A 


A 


B 


1082 


ND 


B 


E 


E 


E 


655 


ND 


C 


B 


A 


E 


656 


ND 


C 


B 


B 


D 


951 


ND 


E 


A 


E 


E 


952 


ND 


E 


B 


B 


C 


616 


ND 


B 


B 


B 


B 


1084 


ND 


E 


E 


E 


E 


953 


ND 


B 


B 


B 


A 


1086 


ND 


E 


E 


c 


E 


1087 


ND 


E 


D 


E 


E 


1088 


ND 


E 


A 


E 


E 


1089 


ND 


E 


E 


E 


B 


1040 


ND 


C 


B 


B 


B 


1041 


ND 


B 


B 


C 


B 


600 


ND 


B 


E 


E 


B 


602 


ND 


B 


E 


E 


B 


603 


ND 


D 


B 


B 


B 


606 


ND 


E 


B 


c 


E 


605 


ND 


E 


A 


B 


E 


607 


ND 


B 


B 


D 


B 


559 


ND 


A 


B 


E 


A 


592 


ND 


c 


A 


B 


B 


591 


ND 


D 


A 


A 


A 


1042 


ND 


E 


A 


B 


E 


579 


ND 


A 


B 


B 


E 


582 


ND 


E 


B 


E 


E 


585 


ND 


E 


A 


B 


E 


587 


ND 


B 


A 


B 


E 



Table 6 



Compound Number 


Hck-1 


Lyn-1 


Ret-1 


Sro-1 


970 


E 


E 


E 


E 


36 


E 


E- 


E 


E 


61 


E 


A 


E 


A 


926 


E 


B 


D 


B 


29 


E 


A 


A 


A 


27 


E 


B 


B 


B 


28 


E 


B 


ND 


B 


8S2 


E 


E 


C 


E 


65 


E 


B 


B 


B 


64 


E- 


A 


E 


A 


67 


E 


A 


E 


B 


66 


E 


B 


E 


A 


68 


E 


A 


B 


A 
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70 


E 


B 


B 


A 


928 


E 


A 


A 


A 


232 


E 


E 


ND 


E 


77 


E 


A 


B 


B 


76 


E 


B 


ND 


A 


72 


ND 


ND 


A 


ND 


75 


E 


A 


E 


B 


74 


E 


A 


ND 


B 


33 


E 


B 


E 


B 


78 


B 


A 


A 


A 


79 


E 


A 


E 


A 


82 


ND 


ND 


B 


ND 


83 


B 


A 


A 


A 


289 


E 


C 


B 


B 


86 


E 


E 


B 


B 


85 


E 


A 


B 


A 


88 


D 


B 


ND 


B 


87 


E 


B 


B 


B 


90 


B 


A 


B 


B 


89 


E 


B 


B 


C 


91 


E 


B 


B 


B 


92 


E 


B 


E 


D 


94 


E 


A 


E 


B 


95 


E 


c 


ND 


E 


96 


D 


B 


c 


c 


97 


E 


B 


B 


E 


98 


E 


B 


E 


E 


99 


D 


D 


B 


B 


101 


E 


c 


ND 


B 


102 


c 


A 


B 


A 


251 


E 


B 


E 


E 


156 


E 


c 


E 


E 


253 


E 


E 


ND 


A 


221 


ND 


ND 


ND 


ND 


252 


E 


A 


E 


A 


104 


E 


E 


E 


c 


106 


ND 


ND 


B 


ND 


107 


D 


A 


B 


A 


108 


E 


A 


ND 


B 


110 


c 


A 


B 


A 


929 


ND 


ND 


c 


ND 


114 


ND 


ND 


B 


ND 


116 


E 


E 


E 


E 


115 


E 


C 


B 


C 


41 


E 


A 


A 


B 


119 


E 


B 


A 


B 


285 


E 


E 


C 


E 


286 


E 


E 


A 


D 


184 


E 


B 


E 


B 


185 


E 


E 


E 


E 


922 


E 


A 


B 


B 


186 


E 


D 


E 


E 


121 


E 


A 


A 


A 


123 


C 


A 


A 


A 


125 


D 


A 


B 


A 


127 


B 


A 


A 


A 
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120 


B 


A 


A 


B 


170 


E 


E 


ND 


E 


287 


E 


E 


E 


E 


200 


E 


E 


E 


E 


187 


E 


E 


E 


E 


930 


C 


A 


B 


A 


931 


B 


A 


A 


A 


935 


C 


A 


ND 


A 


1030 


E 


B 


A 


B 


175 


E 


C 


C 


B 


972 


E 


A 


ND 


B 


609 


E 


A 


A 


A 


938 


c 


A 


ND 


A 


937 


E 


A 


A 


B 


938 


' E 


E 


E 


E 


135 


E 


A 


B 


A 


292 


E 


B 


B 


B 


294 


E 


E 


B 


E 


296 


E 


B 


A 


B 


178 


E 


A 


c 


B 


302 


E 


E 


E 


E 


300 


E 


A 


B 


A 


304 


c 


A 


A 


A 


305 


c 


A 


A 


A 


196 


* E 


c 


E 


E 


298 


B 


A 


A 


B 


306 


D 


A 


A 


B 


974 


E 


c 


E 


E 


56 


E 


B 


E 


E 


311 


E 


E 


E 


E 


313 


c 


A 


B 


A 


238 


E 


E 


E 


E 


239 


E 


E 


E 


E 


198 


•E 


E 


E 


E • 


237 


E 


c 


c 


E 


240 


E 


B 


c 


D 


314 


c 


A 


E 


B 


316 


E 


E 


E 


E 


316 


E 


B 


B 


D 


318 


B 


A 


A 


A 


308 


B 


A 


A 


A 


320 


E 


E 


E 


E 


319 


E 


E 


E 


E 


321 


E 


A 


B 


B 


323 


E 


E 


E 


E 


324 


E 


E 


A 


E 


328 


C 


B 


B 


B 


325 


E 


D 


E 


E 


337 


E 


B 


A 


B 


336 


E 


B 


A 


E 


335 


E 


B 


A 


C 


334 


E 


E 


B 


E 


219 


ND 


ND 


ND 


ND 


339 


E 


E 


A 


E 


340 


E 


B 


A 


E 


342 


C 


B 


A 


E 
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341 


E 


E 


A 


E 


344 


E 


E 


B 


E 


363 


E 


E 


A 


E 


364 


E 


D 


B 


E 


365 


E 


A 


ND 


B 


367 


E 


B 


ND 


B 


180 


E 


B 


ND 


E 


371 


E 


A 


ND 


B 


374 


D 


A 


ND 


A 


376 


E 


A 


ND 


E 


378 


E 


B 


ND 


C 


377 


E 


E 


ND 


E 


379 


ND 


ND 


ND 


ND 


380 


E 


B 


ND 


E 


384 


E 


A 


ND 


E 


386 


E 


E 


ND 


E 


385 


E 


B 


ND 


E 


387 


E 


B 


ND 


E 


388 


E 


B 


ND 


E 


390 


E 


B 


ND 


c 


394 


E 


A 


ND 


B 


396 


c 


B 


ND 


E 


395 


E 


D 


ND 


D 


397 


E 


E 


ND 


E 


400 


E 


E 


ND 


E 


401 


B 


B 


ND 


B 


403 


E 


A 


ND 


B 


404 


D 


B 


ND 


c 


406 


E 


B 


ND 


E 


407 


E 


A 


ND 


A 


412 


E 


A 


ND 


E 


411 


E 


B 


ND 


B 


413 


E 


B 


ND 


B 


414 


E 


E 


ND 


E 


416 


E 


B 


ND 


c 


415 


E 


E 


ND 


E 


417 


E 


B 


ND 


B 


425 


E 


A 


ND 


B 


428 


E 


A 


ND 


B 


202 


E 


A 


ND 


A 


429 


E 


A 


ND 


A 


430 


E 


B 


ND 


B 


437 


D 


B 


ND 


B 


439 


B 


B 


ND 


B 


440 


C 


c 


ND 


E 


441 


E 


E 


ND 


E 


443 


E 


B 


ND 


C 


445 


E 


B 


ND 


B 


463 


E 


B 


ND 


B 


466 


E 


A 


ND 


B 


479 


E 


D 


B 


E 


498 


E 


A 


A 


A 


509 


E 


B 


A 


E 


510 


E 


E 


B 


E 


511 


E 


B 


A 


E 


512 


E 


A 


A 


E 
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513 


E 


B 


A 


D 


514 


E 


E 


A 


E 


515 


E 


E 


A 


E 


516 


E 


E 


A 


E 


517 


E 


D 


c 


E 


518 


E 


B 


D 


E 


519 


E 


D 


A 


E 


610 


E 


A 


A 


B 


1031 


E 


B 


B 


c 


1033 


E 


A 


A 


B 


1036 


E 


A 


A 


B 


1037 


E 


E 


B 


. E 


612 


D 


B 


B 


B 


942 


E 


A 


A 


E 


943 


E 


B 


A 


E 


944 


E 


c 


A 


E 


946 


E 


A 


B 


E 


949 


E 


B 


A 


E 


1076 


E 


E 


A 


B 


1077 


E 


B 


A 


D 


177 


B 


A 


A 


A 


652 


E 


B 


A 


B 


613 


E 


c 


B 


E 


950 


E 


A 


A 


B 


1082 


E 


c 


A 


E 


655 


E 


c 


A 


c 


656 


c 


c 


B 


c 


951 


E 


E 


A 


E 


952 


D 


A 


A 


D 


616 


c 


B 


A 


A 


1084 


E 


A 


A 


E 


953 


B 


A 


B 


A 


1086 


E 


E 


D 


E 


1087 


E 


E 


B 


E 


1088 


E 


E 


A 


E 


1089 


E 


A 


A 


B 


1040 


E 


E 


c 


B 


1041 


B 


A 


B 


A 


600 


E 


A 


B 


B 


602 


E 


B 


E 


B 


603 


D 


B 


A 


B 


606 


E 


c 


B 


E 


605 


E 


B 


A 


E 


607 


B 


A 


A 


B 


559 


c 


A 


A 


A 


592 


E 


B 


A 


B 


591 


B 


B 


A 


A 


1042 


ND 


E 


A 


E 


579 


ND 


C 


A 


E 


582 


ND 


E 


C 


E 


585 


ND 


E 


A 


E 


587 


ND 


B 


A 


E 



353 



wo 0iy25220 



PCT/USOO/27811 



The Tables herein utilize the following designations: 

A<0.4 ug/mL 

B > 0.4 and < 2.4 ug/mL 

C>2.4and<3.5ug^mL 

D > 3.5 and <4.5 ug/mL 

E>4.5ug/niL 

ND-NotDet^mined 



While we have described a number of embodiments of this invention, it is 
apparent that our basic examples may be altered to provide other embodiments that utilize 
the products and processes of this invention. Therefore, it will be appreciated that the 
scope of this invention is to be defined by the claims rather than by flie specific 
embodiments that have been represented by way of example. 
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Claims 

What is claimed is: 
5 1 . A compound having the formula: 




wherein, 

EachR' andR^ is independently R^ NHR^ NHR^ NHR^; NrV; 
NrV; SR^ SR^; SR^; OR^; OR^ OR^ C(0)R^ heterocyclyl optionally substituted with 
10 1-4 indqiendent R^ on each ring; or Cl-ClO alkyl substituted witti 1-4 indq>endent R*^; 

Each R^ is independently aryl; phenyl optionally substituted with 1-5 

4 4 

independent R on each ring; or heteroaryl optionally substituted with 1-4 independent R 
on each ring; 

Each n is independently 1 or 2; 
15 Each m is independently 0, 1 , 2, 3, or 4; 

Each R^ is mdependently selected fiom H, Cl^ClO alkyl; C2-C10 alkenyU 
C2-C10 alkynyl; C3-C10 cycloalkyl; C4-C10 cycloalkenyl; aryl; R^; halo; haloalkyl; 
CF3; SR^ OR^ OC(0)R^ NrV; NrV; NR^R^^ COOR^ NO2; CN; C(0)R^ 
C(0)C(0)R^ C(0)NR^^ S(0)nR^' S(0)„NrV; NR^C(0)NrV; NR^C(0)C(0)R^ 
20 NR^C(0)R^ NR^(COOR^); NR^C(0)R^ NR^S(0)oNrV; NR^S(0)„R^ NR^S(0)„R^ 
NR^C(0)C(0)NrV; NR^C(0)C(0)NrV; OC(0)NrV; OS(0)„NrV; 
NR^S(0)„OR^ P(0)(0R\; Cl-ClO alkyl substituted with 1-3 independent aryl, R^ or 
R^; or C2-C10 alkenyl substituted with 1-3 independent aryl, R^ or R*; 

Each R^ is independently H; Cl-ClO alkyl; C2-C10 alkenyl; C2-C10 
25 alkynyl; C3-C10 cycloalkyl; C4-C10 cycloalken^; aryl; R^ haloalkyl; Cl-ClO alkyl 

7 9 

substituted with 1-3 uidqiondCTit aryl, R or R groiqis; C3-C10 cycloalkyl substituted 
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with 1-3 indepoident ary\, R or R groups; or C2-C10 alkenyl substituted with 1-3 

7 9 

independent aryl, R orR ; 

Each R*' is independently C(0)R^, C00r\ C(0)NrV, C(N R*) ^IR^R^ 

or S(0)„R^ 

5 Each r' is independently halo, CF3, SR'®, Or"*, OC(0)r'® NR'^r'**, 

NR'V, NR"r", C00R}\ NO2. CN, C(0)r'", 0C(0)NR'V^ aoNR'V**. 
N(R"*)C(0)R'°, N(R'°) (COOR'"). S(0)„NR"^'"; Nr'*'S(0)„NR'V"; NR'**S(0)„R*°; 
orP(0)(OR^)2; 

g 

Each R is indqiendently a 3-8 membered monocyclic, 7-12 membeied 
10 bicyclic, or 11-14 membered tricyclic ring system comprising 1-3 heteroatoms if 
monocyclic, 1-6 heteroatoms if bicyclic» or 1-9 heteroatoms if tricyclic, said heteroatoms 
independently selected from O, N, or S, which may be saturated or unsaturated, and 
wherein 0, 1, 2, 3 or 4 atoms of each ring may be substituted by a substituent 
independently selected from Cl-ClO alkyl; C2-C10 alkenyl; C2-C10 alkynyl; C3-C10 
15 cycloalkyl; C4-C10 cycloalkenyl; aryl; R^; halo; sulfur, oxygen; CF3; SR^; OR^; 
OC(0)R^; NR^R^ NrV; NrV; COOR^ NO2; CN; C(0)R^ C(0)NR^R^ 
S(0)„NrV; NR^C(0)NrV; NR^C(0)R^; NR^S(0),J«lV; 1SIR^S(0)JI^; Cl-ClO 
alkyl substituted with 1-3 independrat R^, R^ or aryl; or C2-C10 alkmyl substituted with 

7 9 

1-3 independent R , R or aryl; 

Q 

20 Each R is independently a 3-8 membered monocyclic, 7-12 membered 

bicyclic, or 11-14 membered tricyclic ring system comprising 1-3 heteroatoms if 
monocyclic, 1-6 heteroatoms if bicyclic, or 1-9 heteroatoms if tricyclic, said heteroatoms 
independently selected from O, N, or S, which may be saturated or unsaturated, and 
wherein 0, 1, 2 or 3 atoms of each ring may be substituted by a substituent independently 

25 selected torn Cl-ClO alkyl; C2-C10 alkenyl; C2-C10 alkynyl; C3-C10 cycloalkyl; C4- 
CIO cycloalkenyl; halo; sulfur, oxygen; CF3; haloalkyl; SR*^ OR^^; NR^^*°; NR*^^^; 
NR^ 'r"; COOR'^ NO2; CN; C(0)r'®; S(0),|R'^ S(0)„NR*^'^; or C(0)NR^ V^; 

Each R^^ is independently H; Cl-ClO alkyl; C2-C10 alkenyl; C2-C10 
alkynyl; C3-C10 cycloalkyl; C4-C10 cycloalkenyl; haloalkyl; Cl-ClO alkyl optionally 

30 substituted with 1-3 independent Cl-ClO alkyl. C2-C10 alkenyl. C2-C10 alkynyl, C3- 
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CIO cycloalkyl, C4-C10 cycloalkenyl, halo, CF3, 0R}\ SR}\ NR'^'^ C00R}\ NO2. 
CN, C(0)R'^ C(0)NR'^'^ NR'^C(0)R'^ N(R")(C00R'^, S(0)„^IR'V^ or 
0C(0)R'^; or phenyl optionally substituted with 1-3 independent Cl-ClO alkyi, C2-C10 
alkenyl, C2-C10 alkynyl, C3-C10 cycloalkyl, C4-C10 cycloalkenyl, halo, CF3, OR'^ 
5 SR'^ m}V, C00R'\ NO2, CN, C(0)r", C(0)NR'^'^ NR'^C(0)R'^ 
N(r'^COOR'^, S(Oy»JR'^'^ or OC(0)r'^ 

Each r' ' is independenUy C(0)R*°, C00r'°, C(0)NR*°r"* or S(0)„r'®; 
Each r'^ is indepMidently H; Cl-ClO alkyl; C2-C10 alkenyl; C2-C10 
alkynyl; C3-C10 cycloalkyl; C4-C10 cycloalkenyl; Cl-ClO alkyl substituted with 1-3 
10 indq>aident C2-C10 alkenyl, C2-C10 alkynyl, C3-C10 cycloalkyl, C4-C10 cycloalkenyl, 
halo, CF3, or". Sr'\ NR"r", C00R'\ NO2. CN. C(0)r", C(0)NR"R'^ 
NR'^C(0)r'\ or OC(0)r"; or phen^ optionally substituted with 1-3 indq>endent Cl- 
ClO alkyl. C2-C10 alkenyl, C2-C10 alkynyl, C3-C10 cycloalkjd, C4-C10 cycloalkenyl, 
halo, CF3, or", Sr", NR*^", COOR", NO2. CN, C(0)r". C(0)Nr"r", 
15 NR"c(0)R",orOC(0)R"; 

Each r" is independently H; Cl-ClO alkyl; C2-C10 alkenyl; C2-C10 
all^yU C3-C10 cycloalkyl; C4-C10 cycloalkenyl; Cl-ClO alkyl optionally substituted 
with hsdo, CF3, OR'^ SR}\ NR'V*. COOR'*, NO2, CN; or phenyl optionally 
substituted with halo, CF3, OR'*, SR'*, NR' V*, COOR'^ NO2, CN; 
20 Each r'^ is indqjendently H; Cl-ClO alkyl; C3-C10 cycloalkyl or phenyl; 

Each r" is independentty H; CF3; CN; COOR^; or Cl-ClO alkyl 
substituted with 1-3 independent 0R^ SR?, or NR^'; 

Each r'^ is independenUy H, Cl-ClO alkyl; C2-C10 alkenyl; C2-C10 
all^yU C3-C10 cycloalk)4; C4-C10 cycloalkoiyl; aryl; r'; halo; haloalk^; CF3; 
25 COOR^ C(0)R^ C(0)C(0)R^ C(0)NrV; S(0)nR'= S(0)„NR^R^ Cl-ClO alkyl 

7 8 

substituted with 1-3 indepmdent aryl, R , R , or phenyl optionally substituted with 
substituted with 1-4 independent R^; or C2-C10 alkenyl substituted with 1-3 

7 8 

indepenctent aryl, R or R ; 

EachR*^ is independently NrV^ OR^ SR^ or halo; 
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Each R^^ is independently Cl-ClO alkyl; C2-C10 alkenyl; C2-C10 
alkynyl; C3-C10 cycloalkyl; C4-C10 cycloalkmyl; aryl; R^; halo; haloalkyl; CF3; 
COOR^ C(0)R^ C(0)C(0)R^ C(0)NR^R^ S(0)nR^' S(0)„NR^R^ Cl-ClO alkyl 
substituted with 1-3 indepwidoit aryl, R^ or R^; or C2-C10 alkenyl substituted with 1-3 

7 8 

5 indq)endent aryl, R or R ; 

Each R^^ is independently H or C1-C6 alkyl; 
Each R^^ is independently NR^R^^ OR^ SR^ or halo; 
Each R^^ is independently t-butyl, 4-caiboxyphenyl, 4- 
carbomethoxyphenyl, or furyl substituted with 1-4 indepmient R ; 
10 Each R^ is independently C2-C9 alkyl substituted with 1-2 independent 

aryl, R^, or R^ 

Each R^ is independratly selected from H, Cl-ClO alkyl; C2-C10 
alkenyl; C2-C10 alkynyl; C3-C10 cycloalkyl; C4-C10 cycloalkenyl; aryl; R^; halo; 
haloalkyl; CF3; SR^ OR^ OC(0)R^ NR^^ NrV; COOR^ NO2; CN; C(0)R^ 

15 C(0)C(0)R^ C(0)NR^R^ S(OXiR^' S(0)„NrV; NR^C(0)NrV; NR^C(0)C(0)R^ 
NR^C(0)R^ NR^(COOR^); ^IR^C(0)R^ NR^S(0)|jmV; NR^S(0)nR^ NR^S(0)„R^ 
NR^C(0)C(0)NrV; NR^C(0)C(0)NR^R^; OC(0)NrV; OS(0)„NrV; 
NR^S(0)„OR^; P(OXOR^)2; Cl-ClO alkyl substituted with 1-3 independent aryl, R^ or 
R*; or C2-C10 alkenyl substituted with 1-3 independent aryl, R^ or R^; 

20 Each R^ is independently selected from Cl-CIO alkyl; C2-C10 alkenyl; 

C2-C10 alkynyl; C3-C10 cycloalkyl; C4-C10 cycloalkenyl; aryl; R^; halo; sulfur, oxygen; 
CF3; SR^ OR^; OC(0)R^ NrV; NrV; NrV; COOR^ NO2; CN; C(0)R^ 
C(0)NrV; S(0)„NrV; NR^C(0)NrV; NR^C(0)R^ NR^S(0)nlSIRV; 
NR^S(0)nR^ Cl-ClO alkyl substituted with 1-3 independent R^, R^ or aryl; or C2-C10 

7 9 

25 alkenyl substituted with 1-3 independent R , R or aryl; 

Each X is independently O or S; 

Each V, W, Y, and Z is independently N or CR"*; 
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Each haloalkyl is independently a CI -CIO alkyl substituted with one or 
more halogen atoms, selected fix>m CI, Br, or I, wherein the number of halogen atoms 
may not exceed that number that results in a peifaaloalkyl gjcoup; 

Each aiyl is independently a 6-carbon monocyclic, 10-caibon bicyclic or 
S 14-caibon tricyclic aromatic ring system optionally substituted with 1-3 independent CI- 
CIO alkyl; C2-C10 alkenyl; C2-C10 alkynyl; C3-C10 cycloalkyl; C4-C10 cycloalkenyl; 
R^ halo; haloalkyl; CF3; OR^^ SR^^ NR*V°; NR'^"; COOR'®; NO2; CN; C(0)R'*^; 
C(0)C(0)R^°; C(0)NR^^^^ N(R"^C(0)NR^^'^ N(R^^C(0)R^^ N(R^^S(0)„r'^; 
N(R^^(C00R'^; NR^ V(0)C(0)R^®; NR^®C(0)R^ NR^^S(0)„NR^^'®; NR^^S(0)„R^ 

10 NR*^C(0)C(0)NR^^^^ SCOXiR'®; S(0)„NR^*^'®; 0C(0)R^^ Cl-ClO alkyl substituted 
with 1-3 independent R^ halo, CF3, OR^^ SR*°, 0C(0)R'^ NR"r", NR^^'^ NR^^", 
COOR*^ NO2, CN, C(0)R^^ 0C(0)NR'^'^ C(0)NR^^^^ N(R^^C(0)R^^ N(R"^ 
(COOR'^. S(0)JJR* V°; R*^; or C2-C10 alkenyl substituted with 1-3 independent R^ 
halo, CF3, OR^*^, SR*^ OC(0)R^^ NR"r", NR*^*^ NR'V\ COOR'^ NO2. CN, 

15 C(0)R*^ OC(0)NR^^'^ C(0)NR^V^ N(R'^C(0)R^^ N(R^^ (COOR'^, 
S(0)nNR^V®; i 

Each heterocyclyl is mdependently a 3-8 membered nonaromatic 
monocyclic, 8-12 membered nonaromatic bicyclic, or 11-14 membered nonaromatic 
tricyclic, ring system comprising 1-4 heteroatoms if monocyclic, 1-8 heteroatoms if 

20 bicyclic, or 1-10 heteroatoms if tricyclic, said heteroatoms independently selected from 
O, N, or S; and 

Each heteroaryl is independently a 5-8 membered aromatic monocyclic, 8- 
12 membered aromatic bicyclic, or 1 1-14 m^bered aromatic tricyclic ring system 
comprising 1-4 heteroatoms if monocyclic, 1-8 heteroatoms if bicyclic, or 1-10 
25 heteroatoms if tricyclic, said heteroatoms independentfy selected from O, N, or S. 



2. The compound of claim 1 wherein, 

r' is independently R^; and 
30 R^ is independently NHR^. 

3. The compound of claim 1 wherein. 
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is indqpeadently het^aiyl optionally substituted with 1-4 independent 
on each ring; and 

R is independently NHR . 



4. The compound of claim 1 wherein, 

R^ is independentiy phenyl optionally substituted with 1-5 independent R^; 



and 



R^ is independentiy NHR^. 



S.The compound of claim 1 wherein. 

Each R^ and R^ is independentiy NHR^. 



6. The compound of claim 1 wherein, 
R^ is indq>endently NHR^; and 
R^ is indq)endently NHR''. 



7. The compound of claim 1 wherein, 
b} is indq>endently NHR^; and 
R^ is independentiy NHR^. 

S.The compound of claim 1 wherein, 
R^ is independently OR^; and 
R^ is independently NHR^. 



9.The compound of claim 1 wh^ein, 
r' is indq)endentiy SR^; and 
R^ is independently NHR'^. 
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10. The compound of claim 1 wherein: 

2 3 

R is independently NHR ;and 
r' is one of the following groups: 




5 



10 11. The compound of claim 1 wherein, 

r' is indq)endently heteiocyclyl optionally substituted with 1-4 
independent R^ on each ring, wherein said heterocyclyl is not unsubstituted piperidine; 
and 



15 



R^ is independendy NHR^. 



12. The compound of claim 1 wherein. 

Each R is independently heteroaryl substituted with 1- 4 independent R 
on each ring, wherein said heteroaryl coii4>rises at least one nitrogen heteroatom and said 
20 heteroaryl is attached at said nitrogen heteroatom; and 
Each R^ is independently NHR^. 



13. The compound of claim 1 wherein, 
25 Each R^ is independently heterocyclyl substituted with 1-4 independent 

R'^ on each ring, wherein said heterocyclyl is not unsubstituted piperidine, and said 
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heteiocyclyl comprises at least one nitrogen heteioatom and said heterocyclyl is attached 
at said nitrogen heteroatom; and 

Each is independently NHR^. 



14. The compound of claim 1 wherein^ 

2 3 

Each R is independently NHR ; and 
Each R^ is independently of the formula: 




R* R* 



IS. The compound of claim 1 wherein, 

2 3 

Each R is independently NHR ; and 
Each R^ is independently of the formula: 




1 6. The compound of claim 1 wherein. 



362 



wo 01/25220 



2 3 

Each R is independently NHR ; and 
Each is independently of the fonnula: 
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17. The compound of claim 1 wherein, 

2 3 

Each R is independently NHR ; and 
Each R^ is indepradently of the formula: 



R" 




R* R* 



18. The compoimd of claim 1 wherein. 

Each R^ is independently one of the following groups: 
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wherein m is 0, 1, 2, 3 or 4. 



19. The compound of claim 1 wh^in. 
Each is indepmdently 




wherein m is 0, 1» 2» 3 or 4. 



20. The compound of claim 1 wherein. 
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wherein the groups are as defined in claim 1 . 



5 



21 .The compound of claim 1 wheiein. 
Each is indq)endently 




HN 



19 

wherem R is indq)endentty H or C1-C6 alkyl. 



22. A composition comprising a compound of any of claims 1-21 and a 



10 pharmaceutically acceptable canier. 

23. The composition of claim 22, further comprising at least one additional 
ther^eutic agent. 

15 

24. A method of treating kinase-mediated disease or disease symptoms in a 
mammal comprising administration of a composition comprising a compound of any of 
claims 1-21. 

20 

25. A method of inhibiting kinase activity in a mammal comprising administration 
of a composition comprising a compound of any of claims 1-21. 

25 26. A method of treating disease or disease symptoms in a mammal comprising 

administration of a composition conqprising a compound of any of claims 1-21 . 
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27. A method of inhibiting angiogenesis or vasculogen^is activity in a mammal 
comprising administration of a composition comprising a compound of any of claims 1- 
21. 

5 28. A method ofmaldng a pharmaceutically useful composition comprising 

combining a conq)ound of claim 1 with one or more pharmaceutically accq)table carriers. 

29. The mediod of claim 28, further comprising combining an additional 
ther^eutic agoit. 

10 

30. A method of making a compound of claim 1 of the formula 




wherein 

EachR^ and is independentiy R^ NHR^ NHR^ NHR^; NrV; 
15 NrV; SR^ SR^ SR^ OR^ OR^ OR^ C(0)R^ heterocyclyl optionally substituted with 

4 4 

1-4 independent R on each nng; or Cl-ClO alkyl substituted with 1-4 independent R ; 

Each R^ is independently aryl; phmyl optionally substituted with 1-5 
independent R^ on each ring; or heteroaryl optionally substituted with 1-4 independent R^ 
on each ring; comprising the steps of : 

N^N 
I 

a) reacting a compound of formula (U) wherein each L is independently a 
leaving groiq) as defined herein, with a nucleophile of formula H-R^ 
(or salt thereof) to give a compound of formula (m); and 

b) reacting the compound of formula (IIQ with a nucleophile of formula 
25 H-R^ (or salt thereof) to give a compound of formula (J). 
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31. A method of inaldng a compound of claim 1 comprising reacting a triazine of 
one or more of the formulae: 




with an appropriate nucleophilic agcat or agents, wherein L is a leaving groiq> and the 
other groups in said fonnulae are as defined in claim 1. 
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